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Using This Manual

While every attempt has been made to ensure this manual is as self explanatory and clear as possible, there
are some technical issues and safety warnings that require thorough understanding. It is extremely important
that you and your integrator/installer follow all of the instructions set out in this document; failure to do so may
void the warranty and stop you from gaining the full benefits that we know this product can provide.

A PDF copy of this manual may be downloaded from the Selectronic web site www.selectronic.com.au and is
also included within the Help menu of the SP LINK software.

You will notice that throughout the manual these symbols will be repeated. These symbols are very important.

This symbol indicates danger. Failure to observe this warning may result in
serious injury or death, loss of property or damage to the power system.

This symbol is used to draw attention towards information that will assist
you in making full use of the system or gives notice to information which
may not seem immediately apparent.
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Using
SP LINK

Overview

“SP LINK is the pathway to the real power of the SP PRO AU and GO”

SP PRO AU and GO series of inverters are really many products in one. SP LINK provides a
simple and easy way to configure your SP PRO to suit your particular installation.

Install SP LINK software (on the supplied USB stick or download from www.selectronic.com.au)
onto a PC computer. We suggest these steps are done before heading to the installation site.

Once on site simply unpack the unit, mount it on a wall, connect the appropriate cables then use
the Wizard in SP LINK to configure the SP PRO — and you've got power.

As a safeguard, the SP PRO AU and GO inverters will not start until they have been configured
using SP LINK.
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System Requirements for SP LINK
The system requirements include:

PERFORMANCE REQUIREMENTS: PERFORMANCE VIEWER REQUIREMENTS
* Microsoft Windows XP SP3, Vista SP1, 7, 8, 8.1, 10 Microsoft Excel 2003 or higher.
Other operating systems not supported. Office 365 not supported.

* 30 MB hard disk space

« If Microsoft .NET 4.0 Framework is not already installed
then approx. 850 MB of additional disk space will be
required.

* Adobe Reader - 100 MB hard disk space

* 1 GHz Pentium or faster processor.

* 512 MB RAM

» USB Port

Firmware Version
This SP LINK manual details configuration parameters and options found in the included version of SP PRO
series firmware. Some parameters are no longer supported and are not detailed within this manual. Please
refer to prior SP LINK manual for details of unsupported features.

SP LINK is fully backward compatible with all prior versions of SP PRO series firmware.

Glossary of Terms
Terms used within this manual

DC Coupled system Refers to when the Solar is connected to the DC side of the inverter system through a Solar
Controller.

AC Coupled system Refers to when the Solar is connected to AC Side of the inverter system via a separate Grid Tie

inverter.
Solar Hybrid Refers to a system which is connected to the electricity grid and also utilises batteries in the system.
AC Source The primary AC input that is connected to the SP PRO, e.g., Grid, Auto start

Generator, Shore Power.
Site File An SP LINK file which is set up for a particular site that you will need to connect to.

Configuration File Effectively a subset of a Site File which contains all of the settings that you want to load into the

SP PRO
Solar Array A collection of Solar Panels.
PV Photo voltaic solar power .
Sealed Battery A lead acid battery with no access to the electrolyte - either valve regulated or gel. No hydrogen gas

discharge during normal operation.

Flooded Battery A lead acid battery with access caps for maintaining the electrolyte - replacing water lost during
recharge operations. Hydrogen gas discharged during normal recharge operation.

Lithium Battery A battery based around lithium technology. An example is Lithium Iron Phosphate (LiFePO4)
Aquious Battery A battery with salt electrolyte such as the Aquion brand of battery.
State of Charge (SoC) is the amount of charge in the battery bank expressed as a % of the battery capacity. When

SoC = 100% the battery is fully charged. When the SoC is 50% then the battery is half charged.

Doc #010005 Rev20 2018
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Getting Started with SP LINK

You will find SP LINK and other helpful documents contained on the USB stick supplied with the SP PRO, it is
good practise to check at www.selectronic.com.au for the latest version of SP LINK.

After loading SP LINK onto the computer, you can now begin to use SP LINK. However, we do warn that

to achieve the best performance from the system, configuration should be done by an experienced system
designer. For maximum warranty in Australia, you will need to employ the services of a Selectronic Accredited
Integrator. For full warranty terms and conditions please see the warranty supplied with the SP PRO inverter.

To get started, you do not have to be connected to an SP PRO inverter. Once you have loaded SP LINK onto
the computer, you can pre-configure and store on the computer the site information and configuration settings.
These are then ready to transfer into the SP PRO inverter after it is installed.

When you first open SP LINK, the Splash screen will appear. Once SP LINK has loaded, the screen will
disappear and the “How to Access Help” screen will appear.

HELP!

When working with SP LINK simply RIGHT CLICK MOST HEADINGS and tabs and a help panel
will appear on the right side of the screen.

You will see the How to Access this Help guide each time you start SP LINK

[E] How to Access Help - SP LINK [=E]

HELP

When working with SP LINK, context sensitive help is available by "right clicking” most tabs, buttons and
headings.

Doing so will open a pertinent help panel on the right side of the screen

For example:

o Sedlad,
ot i v [Sesed ~

[ h_"i&;&ﬁ@@}uzs..mu = Ol

By right clicking on the "Charger” tab the help viewer

Change Setiings Initial Stage will appear and display information relevant to the
g e | ey settings contained in the "Charger” tab.
B.1-200%) [ =g
OO [0 | o
Initial Retuen: s % Of Max Cheg Currant)
M56-552v] 100

Continue Don't show me this screen again.

By clicking “Continue” SP LINK Easy Start Guide will start. By clicking the tick box “Don’t show me this screen
again” will prevent this from being displayed in the future.

You can also access both the SP PRO manual and SP LINK manual (this document) from the Help menu at any
time.

6 | Doc #010005 Rev20 2018
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[®] selectronic SP LINK

File

Site Information  Configuration Settings  Quic
Site: Details

SP LINK Easy Start Guide

Connection

System Integrator
Selectronic Accreditation Mo.

Performance Data | Help | Disconnected

|| o0:00:00 |

How to Access Help... F1

Show Help On Start Up

* Site Name )
Yiew SP LINK Manual

View 5P PRO Manual
View 5P PRO GO Manual
Migrating Legacy Settings

Site Contact

Site Phone

[ ]
[ ]
[ ]

Address

Display DC Amps in Quick View

5P LIMK Support Web Page
Check for Updates...
About 5P LINK...

* requirad fid

S S e S -

The Easy Start Guide provides a quick means of performing the most common tasks in SP LINK. Simply
choose one of the three options or select from Recent Sites to open the saved information on an already

configured SP PRO

Easy Start Guide

Site Configuration Wizard
Creates a new site connection, helping you to configure basic settings.

Open Existing Site File...
This will open in advanced configuration.

Advanced Configuration
A new blank site and configuration.

Firmware Update___
Quick connect via a USB cable, to update fimmware only.

Recent Sites:

Craig Hunter
Csites\Craig Hunter'\Craig Hunter SPLS

Rob Moss - new
Csites\Rob Moss - new'Hob Moss - new SPLS

Sean Bethell Coldstream
Ch el - Coldstream\Sean Bethell Coldstream.SPLS

Toomuc
C\sites\ Toomuch Toomuc SPLS

482-BYD
Cisites\482-BYD\W482-BYD . SPLS

] Do not show Easy Start Guide on startup

This window appears every time SP LINK is started and can also be accessed at any time via the “File / Site
Information / New (Easy Start Guide)” menu (or Ctrl N short cut).

Doc #010005 Rev20 2018
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Site Configuration Wizard

Provides a quick and easy way to configure a SP PRO in a new installation. The configuration information can

be created and saved to a Site file ready for sending to the inverter as required.

The wizard steps through the configuration process and informs the system designer at each step of any invalid

configuration or limitations of the chosen components.

The wizard is self explanatory. A description of each screen is given below

New Site Configuration Details

Enter a unique and descriptive name for the site where the
SP PRO is installed. This name will be used to store and
retrieve the information at a later date.

Select a Detected USB Device: If the computer USB port
is plugged into a SP PRO that is powered up then its model
number and serial number will be displayed. Select the
inverter to configure

Manual Configuration :If there is no SP PRO connected
then click on either the SP PRO AU or SP PRO GO image
then select model number.

Select Battery Configuration

Standard Battery Configurations and myGrid Kits
offers choices of myGrid kits and other specific battery
configurations, such as LG Chem.

Otherwise select Custom Battery Configuration to
manually enter the battery information. If the system is a
batteryless configuration then select No Battery Installed
(this option is only valid for SP PRO GO models and
requires an optional Batteryless kit.)

Once the battery type is chosen the battery State of Charge
levels are chosen (except for No Battery option).

SoC Support Limit (Support Capacity) sets the energy that
is available for normal daily operation. If the system is Off
Grid with an auto start generator, then this is the SoC level
at which the generator will start This value is dependant on
the battery type and its expected cycle life.

Inverter Shutdown SoC (Minimum Backup Capacity) sets
the energy available during either a grid outage (for Solar
Hybrid) or when the generator fails to start (for off grid)

8 | Doc #0O10005 Rev20 2018

EI Easy Start Guide

Site Configuration Wizard

Step 1 of 4 - New Site Connection Details

Give the site a unigue name.

I Stte |

Plug the inverter into the computer via the provided USE lead, or continue
to set up a configuration manually and connect to the inverter later.

() Select a detected USB Device

<No devices detected>

(® Manual Configuration

Please select either the SP PRO AU or SP PRO GO series.

O SP PRO AU

@® SP PRO GO
{On grid only)
SP PRO Model [SPMC481 v|[00 =
Cancel Previous Next

[ Easy Start Guide

Site Configuration Wizard

Step 2 of 4 - Select Battery Configuration

Battery Configuration
@a Al B ’r_b

and myGrid kits

Model No | Select from kst.. v

(C) Custom Battery Configuration
Is the battery a sealed or flooded type? F unsure, select Sealed.

Sealed Lead Acid

State OF Charge
SoC Support Lim# (Generator Start SoC for Off Grid)

60 B % 35kWh | Support Battery Capaciy
Inverter Shutdown SoC
M 4 % [26kWh | Exra Backup Battery Capaciy

Cancel

Povous | [ Net ]
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Source of Renewables [E] Easy Start Guide X

Select the configuration of the Solar or other renewable Site Configuration Wizard
energy sources in the system. The wizard will provide
information on the power limits of any energy source as they

Step 3 of 4 - Source of Renewables

are selected. ® Manaaed AC Coupled Solar Invert
() ABB Solar @ Fronius (O KACO Powador

Where Managed AC Coupled Solar is selected, the make T’memmm
of the Selectronic Certified grid inverter is then selected. D B R N e Gt s
Whilst the SP PRO is connected to grid power, the maximum Fronius inverters must not exceed 10 kW. :

. . Due to battery capacity. when Islanded or Off Grid.
allowable Managed AC coupled solar power is only limited the SP PRO will limit solar to 4.5 kW.
by the selected SP PRO model. When the SP PRO is O Generic AC Coupled Solar (Solar Hybrid only)

running Islanded (either the grid has failed or the system
is an Off Grid system), the SP PRO will limit the maximum

solar power that can be produced by the Selectronic O DC Coupled

Certified grid inverters. This limit which is determined by the mﬁm&m:ﬂm fj‘fSthﬁVvhaae

system battery capacity as displayed on the screen. | N

If the energy source is DC coupled (that is fed into the O No Renewables

battery via a DC charge regulator or DC MPPT) then an

external DC current shunt must be installed. ey [ [
Select Unit Application e =

The first_three options are for grid connected systems and Site Configuration Wizard

are applicable to both the SP PRO AU and GO series. The

Off Grid Option is only applicable to the SP PRO AU. Step 4 of 4 - Select Unit Application

When Self-Consumption of Renewables is chosen the ® ﬁii*dm g ;m;d"‘mwmmm T

system will do a full recharge once per week. Its time can powertaken from the id. '

be changed to coincide with the period of lowest tariff and fﬂmadfupi;’: . A Beteey ":n; Lot F‘*’C“TJ;PM =

at a time when the renewable would have performed a full = sose ) [smiw i

charge when available. SR

Keeps battery at 100% to give madmum support during grid failure.
Battery is charged from all available sources.

Summary of Settings
. . (O Peak demand limit
The neXt screen g|Ves a summary Of a” the Settlngs Used to avoid peak supply charges or limit the power drawn from a

entered to allow a final check before the configuration is i

Max Grid Power 100 S| kW
created Clicking Finish will complete the wizard, update
the configuration settings in SP LINK and return to the Site At e it ossaied
Information and Connections Settings screen in Advance Generator Generator Size
Puto Start 5.0 * | kVA

Configuration.

’ Cancel Previous | [ Net ]
Entering extra Details and Saving
Any further site information and connection settings may now be entered. If any of the advanced settings need
configuring then this should also be done now. Once all the information has been entered and the configuration
is complete the Site file along with the Configuration details can be saved to file using the File/Site Information/
Save menu (or hit CTRL S key).

Sending Configuration to the Inverter

The configuration is now ready to transfer to the SP PRO. First of all plug the computer into the inverter using
the supplied USB lead then click the Connect button in the Connection Settings. Once connected select the
Configuration Settings tab and click the “Configure SP PRO” button.

See Saving a New Site and Connection Settings sections for more information.
Doc #010005 Rev20 2018 | 9
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Advanced Configuration

Advanced configuration gives access to all the functions of SP LINK allowing the installer to create a Site
file and manual configuration that starts with either the default settings or settings created from the Site
Configuration Wizard.

The Quick View and Data View tabs read all the information from the connected SP PRO to assist the installer
in commissioning and diagnosing the System.

Please remember that if help is require for a function in SP LINK hover the cursor over the heading or right click
on the heading to be taken to the relevant section of the SP LINK manual.

Firmware Update (Easy Start Guide)

The Firmware Update option in the Easy Start Guide is a quick and easy way to update the firmware in the
SP PRO without the need to set up a site file. This option is normally used to update firmware before configuring
a new system. If the firmware is to be updated in an existing system then refer to Firmware Update

The SP PRO must be connected to the computer running SP LINK via a USB cable or an ATEN or Belkin USB
to serial adaptor.

When this option is selected, the Easy Start Guide, Firmware Update window is displayed.

Select USB Device - If there is more than one SP PRO plugged into the computer, then select the one you
wish to update.

Connect and update firmware: If the SP PRO has the default User Access Password then just click Connect.
Otherwise enter the User Access Password before connecting.

Easy Start Guide X [®]sp PRO Firmware Update - - X

Current SP PRO Firmware Information
Version: 9.18.6

Firmware Update String Inverter Support:  ABB Solar, Fronius
Model: SPMC482, 48V DC, 7.5cW, 240V AC
Select USB Device: Control Board Serial: 121331
The following devices have been detected on a USB cable Comms Card Version: 0.06
Model:SPMC482 Serial: 155008 Commeg Card Serial: 4860

New Firmware Information

Version: 9236
String Inverter Support:  ABE Solar, Fronius
Madel: Al models
Control Board Serial: Al serial numbers
Comme Card Version: 0.06

Connect and update firmware: Commg Card Serial: Al serial numbers

User Access Password: | Selectronic SP PRO

After restarting, the SP PRO may appear to be off for up to 30 seconds.
Connect

Upload fimware
and restart SP PRO Cancel
on completion

Status
el Firmware loaded. Ready to send to SP PRO.

Once SP LINK connects to the SP PRO, the SP PRO Firmware Update window will appear. Select “Update
Firmware and Restart SP PRO on Completion”. If this option is disabled then the firmware is up to date.

When the firmware update process is complete, the Easy Start Guide, Firmware Update window appears to
allow other SP PRO inverters to be updated. When finished select Previous to go back to the Easy Start Guide.

10 | Doc #010005 Rev20 2018
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Preparing a new site

SP LINK Advanced Configuration will open in the Site Information tab. Information must be entered in the
mandatory fields with red stars including information in the lower tabs. Also it is not possible to proceed without
setting up and saving the site information into a Site file.

[®] selectronic SP LINK = O *

File Connection Performance Data Help | Disconnected

Ste Information  Corfiguration Seftings  QuickView Data View  Service Settings
Site Detade

R I

* Site Name | |
Ste Contact | |
Site Phone | |

Address

System Integrator | |

Selectronic Accreditation No. | |

* required felds

SP PRO Details  Connection Settings Components

* Mode! Family ~

Expansion Card Type | PB003D_05 v

Serial Number |

Convert Steto Seres |

Installation Date [30/04/2016

B~ [ Show legacy settings

Note: The Site Information must be saved before a configuration can be associated.

Configuration |

Associate Default Configuration

There is a large window on the right side of the Site Information page, click here to place a photo of the system
To create a new site file for Series | units, click on Convert to Series | and then proceed with remaining steps.

For backward compatibility for SP PRO firmware version prior to 7.0, tick Show legacy settings option. SP LINK
will also automatically detect this upon connection to a SP PRO unit with firmware prior to 7.0.

It is also helpful to place photos of the various system components under the Components tab.

| 5P PRO Detai | Connection Setings | Components
Battery AL Input
18005k 3 Cylinder Diesel 12 Ok,

Shunt 1 Device
Solar Anay 35k

Shunt 2 Device
None

Doc #010005 Rev20 2018 | 11
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Under Connection Settings please select the Connection Type method to connect to the SP PRO.
To connect directly to the USB port of the SP PRO select USB. The model number/serial number of the
SP PRO to be connected to can now be selected from the list

SP PRO Details Connection Setings  Companents

* Connection Type |USB v Model:SPMC482 Serial: 155008 v

% |ogin Password | Selectronic SP PRO

Connect

A LOGIN PASSWORD is required for connecting to the SP PRO. SP LINK can only connect with the
correct password. The default password is “Selectronic SP PRO”.
The Login Password is different to the Setting Passcode.
The LoGIN PAsswoORD only needs to be changed if you wish to prevent any connection to the SP PRO. This is
particularly important to secure the SP PRO against unauthorised monitoring or modification when the SP PRO
is remotely accessible via a Modem or Network connection type. Once connected, the default password
may be changed under Service Settings. If the Login Password is lost or forgotten it can only be reset by a
procedure that requires someone to be on site. Contact a Selectronic Accredited Integrator.

Saving a new site

All site information must now be saved.

[®] selectronic SP LINK
File | Connection Performance Data Help | Disconnected ” 00:00:
| Site Information 4 ‘ New (Easy Start Guide) Ctrl+N
Configuration Settings 4 Open... Ctrl+0 —
Launch Modem Programmer... ‘ Save Ctrl+S l
Firmware Update... Save As...
Exit Open Site Folder
Address ’7 Associate Default Configuration
Associate Existing Configuration...

To save the SP PRO site information, click on File - Site Information - Save.

As this is a new site you will need to chose a common place on the computer to store the site folder, other
information about this site such as Performance Downloads and Configuration settings will automatically be
placed in this folder, the folder will have the same name as the site. Site files will be named with a .SPLS
extension.

[®] save site As X
Afolder containing the Site Information will be created in the location of your choice.

Flease select a site folder location:
[Crstes | | Select Foider

Site Folder Name:
|5P PRO ste |

G

12 | Doc #010005 Rev20 2018
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Manually Preparing a new configuration
You can now start to prepare a manual configuration. The SP PRO configuration is stored in a file within the
site file and contains all of the SP PRO settings for transferring into the SP PRO when connecting via SP LINK.

Click on the Configuration settings tab.

[®] selectronic SP LINK o - (] %
File Connection Performance Data Help Disconnected H 00:00:00 H ] |
Site Information  Corfiguration Seltings QuickView Data View  Service Settings
Corfiguration File [C:\sites\New Corfig1 SPLC Get SP PRO's Configuration
Configure SP PRO
Quick Start
Unit Application Battery Type AC Source Power SoC Control Battery
[0.1 - 15.0 KW] [20 - 10300 Ah] .
OF Grd ~ Lead Arid Sealed (24 cells) 60f kW v Enabled v 625(% (30.0kWh |

Inverer Battery Charger AC Source Solar Hybrid Control
Econo Power Save Mode Inverter Output

System Inputs / Quiputs Shunis Expansion Card Winng Diagram
DC Shutdown

Econo Mode Nominal AC Voltage Battery 0% Load SoC Shutdown
Disabled P2 [210 - 240 V] [38.6-48.0V] Disabled =
240} 458
Econo Transition Level Shutdown SoC
[5-50W] Nominal AC Frequency  Battery 100% Load [0 - 100 %]
10k 50 Hz | | B96-430V) 403
408 =
Econe Pulse Pericd Power Factor
[02-14] [0.500 - 1.000] Recovery Voltage
5B 10002] Laggng ~| 1456-528V]

Charge Power Factor
[0.500 - 1.000]
10002/ [Laggng ~

4805

The SP PRO is a very advanced and intelligent product but don’t let the large number of settings concern you.

advanced functions.

Use the Site Configuration Wizard to set up the standard configurations before setting any

There is a Quick Start section near the top of the page which contains the settings that need to be considered

for all applications.

The following table indicates the settings needed to be considered for each system. Most of these
configurations are included in the Site Configuration Wizard

QUICK START - SETTINGS NEEDED FOR ALL SYSTEMS

SETTING CONFI%AJ&ATION COMMENTS

Unit Application Quick Start Set to Off Grid, On Grid (Solar Hybrid) or Mobile

Batteryless Mode Quick Start Set to configure SP PRO GO to run without battery. All
battery and charger related Settings are greyed out.
Needs optional batteryless kit installed

Battery Type Quick Start Set default battery voltage operating range

AC Source Quick Start Maximum capacity of grid supply or AC generator

SoC Control Quick Start Enable for battery State of Charge (SoC) management

Battery Capacity Quick Start Amount of connected battery storage

Doc #010005 Rev20 2018 | 13
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The following tables have a minimal list of settings to consider for each particular application.

SOLAR HYBRID (ON GRID) GRID BACKUP SETTINGS

SETTING

CONFIGURATION TAB

COMMENTS

AC Source Disconnect Alarm

System

Enable to alert users that system is running on
battery supply

SoC Shutdown

Inverter

The grid backup battery limit point

Periodic Recharge

Battery

Recharge self discharge losses in batteries
held in Float for long period of time.

Grid Input and Export plus
Charge Limits

Solar Hybrid Control

Set at lease one Solar Hybrid priorit%/ with the
required limits of grid supply and battery SoC
usage

SOLAR HYBRID (ON GRID) GRID BACKUP PLUS SOLAR SETTINGS

SETTING

CONFIGURATION TAB

COMMENTS

AC Source Disconnect Alarm

System

Enable to alert users that system is running on
battery supply

SoC Shutdown Inverter The grid backup battery limit point

Periodic Recharge Battery Rech_arge self discharge losses in batteries
held in Float for long period of time.

Shunt Name and Limits Shunts For DC Coupled Solar

String Inverter and Number System For Managed AC Coupled solar

Grid Input and Export plus
Charge Limits

Solar Hybrid Control

Set at lease one Solar Hybrid priorit%/ with the
required limits of grid supply and battery SoC
usage

SOLAR HYBRID (ON GRID) SELF CONSUMPTION SETTINGS

SETTING

CONFIGURATION TAB

COMMENTS

Shunt Name and Limits

Shunts

For DC Coupled Solar

String Inverter and Number

System

For Managed AC Coupled solar

Grid Input and Export plus
Support and Charge Limits

Solar Hybrid Control

Set at lease one Solar Hybrid priorit%/ with the
required limits of grid supply and battery SoC
usage

OFF GRID SETTINGS

SETTING

CONFIGURATION TAB

COMMENTS

Shunt Name and Limits

Shunts

For DC Coupled Solar

String Inverter and Number

System

For Managed AC Coupled solar

Generator Controller

AC Source -
Generator Controller

Disable if manual start generator

m See Configuration Settings section for detailed information on all settings.

14 |
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Saving a new configuration
The configuration settings should now be saved to file before sending them to the SP PRO.

To save the SP PRO configuration settings, click on File - Configuration Settings - Save.

[®] selectronic SP LINK

File | Connection  Performance Data Help [ Disconnected
___ Stelnformation _ » [ lon e[ el = e
| Configuration Settings > |: Mew (Load Default)  Ctrl+Shift+ N
Launch Modem Programmer... Open... Ctrl+Shift+0
Firmware Update... Save Ctrl+Shift+5
Exit Save As...

Off Gd o Lead Acid

~

lrvatar Deban: Mhecer  AF Caiwea  Calue Libid Cacenl | Cistam  lemcde /Mudnde  Chuwda £

The configuration settings will be saved in the same location as the site information saved in the previous step.
SP LINK will automatically use the default file name Config1 prefixed with the site name.

The configuration settings are now stored on the computer. The SP PRO can be configured with these settings
at any time once the computer is linked and connected to the SP PRO.

Connecting to the SP PRO
Plug the SP PRO into the computer with the supplied USB cable. The SP PRO will be automatically detected
by the computer and SP LINK. When this occurs it will be indicated by SP LINK showing both model and serial
number under Connection Settings.

SP PRO Details Connection Settings  Components

* Connection Type |USB S Model:SPMC482 Serial: 155008 v]

* |ogin Password |Selectronic SP PRO

Connect

Now we can connect to the SP PRO. Either clicking the Connect button or in the Connection menu, click
Connect.

[®] selectronic SP LINK

File | Connection | Performance Data  Help Disconnected || 00:00:00 ”

Site In| Connect Ctri+Alt+C |bu'|ew Data View  Service Settings

Disconnect  Ctrl+Al+D
CD lgy= T |

SP LINK is now connected through to the SP PRO. SP LINK will notify you if a connection is unable to be
established.

It is important to note that the SP PRO has NOT yet been configured with any of the setting changes made at
this time. This is performed in the next step.

SP LINK will notify you if the connected SP PRO does NOT have the same model number and serial number as
detailed in the SP LINK “SP PRO Details” tab. SP LINK will also prompt you, as required, to update the time
within the SP PRO from the computers time.

Doc #010005 Rev20 2018 | 15
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Connection status bar
The connection status bar appears in the top right of the 1 2 3 4 5
screen in SP LINK and is always visible. It is divided into 5 [0 Connected  |[001956 | 127102016 121810 |[@ 2]
sections as listed below:

1 - In a multi phase system (Three phase or split phase), designates the phase to which you are connected.
This is blank in a single phase system.

2- Connected: SP LINK is connected to the SP PRO. Configuration settings, firmware updates,
Performance downloads and Live data readings are available.
Disconnected: SP LINK is not connected to the SP PRO

Busy: SP LINK is busy doing a download or firmware update to the SP PRO
3. The duration in hh:mm:ss that this session of SP LINK has been connected to the SP PRO.
4. The Date and Time of Day within the SP PRO

5. The Status of the AC input of the SP PRO.

The left hand icon is the “AC Source Status” which is green tick @ when the grid is in tolerance and red @
when the grid is out of tolerance according to the settings in Configuration Setting > AC SOurce > AC Input
menu.

The right hand icon is the “Output Mode™ of the SP PRO inverter. This is red @ when the SP PRO output is
off, green tick @ when the output is on and in stand alone, and green arrows “ when the output is in sync and
connected to the AC source input.

1 2 3 4 5

Five examples of Connection Status bar are shown, A T ot o5 [ Wivms-zm |02 |
summarised as follows:

B [12]  Comnected || 001018 |[ 141102016 - 120832 [[@ D) |

C Comnected || 002352 |[ 14/10/2016- 122206 |[@ @) \
A. SP LINK is connected to the phase 1 (L1) SP PRO of a D [ Commamd_|[002i03 |00 25577 |00 |
multiphase system. The AC source is in tolerance and the

E | Dscomeded | oooono || | |

SP PRO is synchronised to the AC Source input.

B. SP LINK is connected to the phase 2 (L2) SP PRO of a multiphase system. The AC source is in tolerance
but the SP PRO is not synchronised to the AC Source input and is running stand alone.

C. SP LINK is connected to the SP PRO in a single phase system. The AC source is out of tolerance and
therefore the SP PRO is not synchronised to the AC Source input and is running stand alone.

D. SP LINK is connected to the SP PRO in a single phase system. The AC source is in tolerance but the
SP PRO is in Idle (inverter section is off). The SP PRO is in bipass and the AC Source input is running the loads

E. SP LINK is not connected to the SP PRO.
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Configuring the SP PRO

setting has been saved by clicking “Configure SP PRO”. The ON LED on the front panel will flash

m To avoid unexpected operation, the SP PRO is prevented from turning on until a configuration
red until the SP PRO has been configured for the first time or after a reset to factory defaults.

With SP LINK connected to the SP PRO, Click “Configure SP PRO” from the File - Configuration Settings menu
or the button on the Configuration Setting page.

Configure SP PRO

SP LINK will - unless “Configure SP PRO” has just been performed - warn that all settings will be overwritten.

Warning:
;.!_‘}__ Proceeding will overwrite all Configuration Settings in the 5P PRO,

If uncertain, select Cancel, then get 5P PRO's Configuration, then
change setting(s) and Configure 5P PRO.

For security purposes, to ensure no-one can tamper with the SP PRO configuration settings, you will now

be asked to enter the passcode. This passcode will remain active for five minutes or until the SP PRO is
disconnected and will not need to be re-entered until then.

Please enter settings passcode

| ok || Cancel

The default passcode is 74, however you can alter this if you wish. We will cover altering the passcode when
we get to “Service Settings”.
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Once you have entered the passcode click “OK”
SP LINK will verify passcode and configure the SP PRO with these changes.
SP LINK will indicate if for any reason the Configuration was unsuccessful.

You have now transferred all the Configuration Settings shown in SP LINK into the SP PRO. The settings take
immediate effect and can be performed with the SP PRO fully operational.

setting has been saved by clicking “Configure SP PRO”. The ON LED on the front panel will flash

To avoid unexpected operation, the SP PRO is prevented from turning on until a configuration
m red until the SP PRO has been configured for the first time or after a reset to factory defaults.

Connection Settings

The connection settings (shown on the next page) show all the connection methods available between SP LINK
and the SP PRO . The connection settings need to be set depending on which other communication method is
being used. Details of the chosen connection type are stored with the site file.

LoGIN PASSWORD

A LOGIN PASSWORD is required for connecting to the SP PRO. SP LINK can only connect through
to the SP PRO with the correct password. The default password is “Selectronic SP PRO”. This is
different to the setting passcode.

18 | Doc #010005 Rev20 2018



SeLecrTroruac

USB - Local connection.

SP PRO Detals Connection Settings  Components

* Conmection Type |USBE ~ Madel:SPMC482 Serial: 155008

% Login Password |Selectronic SPPRO

SP LINK will automatically detect and list all

SP PRO inverters plugged into the PC via their USB
ports. Select the appropriate SP PRO and click the
CONNECT button.

Select USB when connecting via a Wireless Zigbee device.

The ATEN or Belkin USB to serial adaptors may also be connected using the USB option. In this case SP LINK
will Automatically switch to SERIAL on connection to the SP PRO and save to the Site File.

NOTE - An alternative method for connecting to USB devices is selecting the SERIALConnection Type then:

*  Unplug the USB lead from the computer running SP LINK. Leave it plugged into the SP PRO.
» Select Serial Connection Type and note the available COM ports.

* Plug the USB lead back into the computer and wait until a new COM port appears in the list.
» Select the new COM port and click the CONNECT button.

SERIAL - Local connection.

SP PRO Details Connection Setfings  Componerts

* Connection Type | Senal | F CoM7 ™ Find SP PRO

* Login Password |Selectronic SP PRO

WIRELESS - Local connection.

SP PRO Details Connection Setfings  Components

-

* Connection Type | Wireless v Com7 v 115200

* Login Password |Se|ec1ronic SPPRO

MoDEM - Remote dial-up connection.

SP PRO Details | Connection Settings | Components |

* Connection Type [Modem v] ™ [ b Find SF PRO

# |ogin Password  Selectronic SP PRO
# Modem Phone Number 0123456783

Modem Initizlisation

NETWORK - IP connection.

R ——
5P PRO Detais | Connection Settings | Companents

* Connection Type | Network % Find SF PRO

* Login Password  Selectronic SF PRO

0123456729

#* Hostname or P Address  132.168.1.101

* Pot 10001

Use SERIAL connection Type when using a RS232 serial
connection or as an alternative to a USB connection.

Once all cables are connected and in place, press FIND
SP PRO - this will search through all PC ports and find
the connected SP PRO and set connection parameters.
This Option was previously called Direct.

Use Wireless when connecting via a RS232 wireless
device. This setting operates similar to SERIAL but allows
for the extra delays normally present in a wireless link

For MODEM connections, select the PC COM port that
the modem is connected to. Enter the MODEM PHONE
NUMBER. This is the number that SP LINK will dial when
you select CONNECT. MODEM INITIALISATION can be left
blank when using Selectronic supplied modems but may
be required for other modem types.

Consult the modem supplier if unsure.

Connection to the SP LINK via a local NETWORK is made
using the optional SP PRO Ethernet Adaptor Lead, stock
code 005081. enter the HOSTNAME or IP ADDRESS of the
serial/Ethernet adaptor and the IP PORT number of the
serial connection to the SP PRO.
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LocAL PORT SCANNER.
Use this function to find the IP address of the SP PRO that

is connected to the local network via the optional Ethernet

e adaptor, stock code 005081. First enter the port number of
e the adaptor then click “Scan Local Network”.

% b TR Consult the installation guide supplied with the Ethernet

adaptor or an IT specialist for further information.

Customising SP LINK to suit the site

The SITE INFORMATION screen on SP LINK allows you to record specific site details that are individual to the
installation, such as the SITE NAME, the SYSTEM INTEGRATOR, the inverter SERIAL NUMBER as well as including
a photo of the site.

[] selectranic SP LINK - m] x

File Connection PerformanceData Help | Disconnected || 00:00:00 || ||
Site Information  Corfiguration Settings Quick\View Data View Service Settings
Site Details

Ste MName

|
Ste Contact |
|

Ste Phone

Address :

System Integrator [
Selectronic Accredtation No. |

requred felds

SP PRO Detais Connection Settings Components

* Model Family ot Expansion Card Type  PB0030_05 v
ScnaINumbe([ | Convert Steto Senes |
instalation Date [30/04/2016 B¥] [ Show legacy settings

Note: The Ste Information must ba saved before a configuration can be associated.

Configuration | i Associate Default Configuration

In the SP PRO DETAILS screen you can choose from earlier saved configuration files. As an example, you
may have two sets of settings for the inverter saved within SP LINK; one for NORMAL everyday use, and one
for HOLIDAY use. In the holiday file you may have included automatic garden watering, switching security lights
on and off or even switching off the inverter for periods of time.

Changing these settings is as easy as browsing the saved files through the FILE - SITE INFORMATION -
ASSOCIATE EXISTING CONFIGURATION menu option or clicking Associate Existing Configuration and
selecting the appropriate configuration then clicking on OPEN. This will now load in those settings ready to be
Configured into the SP PRO.

5P PRO Detalls |Connedion Settings | Components

* Mocel [SPMCABI-AU »|  Expansion Card Type [pBO0I0_05 =

Serial Number 100001 Convert Steto Series |

Installation Date  1/01/2013 B+ [T] Show legacy settings

Mote: The Site Information must be saved before an Corfiguration can be associated.
Corfiguration C:\SP PRO Sites\SP PRO Energy Certre\SP PRO Energy Centre Config1.SPLC [ Associate Defautt Corfiguration ]

’ Associate Bxisting Configuration ]
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Performance Data Retrieval

The SP PRO collects and stores information regarding the complete power system and the operation of the
SP PRO. This information can be downloaded to review the system performance or in assisting to identify any
potential areas of concern.

From the drop down menu in “Performance Data” you can choose the type of data and how much of it to
download from the SP PRO to the computer.

r 5P PRO Energy Centre.SPLS - Selectronic SP LINK = | &=
File  Connection | Performance Data | Help | Disconnected ” 00:00:00 ” ” |
Ste Infomation [Corfil ~ Download Al pas|

Site Details Download All Events

5.5 Download All Detailed Data

Site Download All Daily Sumrary Data
Sif Download Today's
Custom Download

Disconnect on Download Completion

Launch Performance Data Viewer
System Integrator

Selectronic Accreditation No.

* requirad fialds

5P PRO Details | Connection Setfings | Components
* Connection Type ComM3 Find SF PRO

* Login Password  Selectronic SP PRO

* Hostname or IP Address  selectronic com.au

* Pot 47112

b

The Performance Data menu gives you the following options but choosing Download All will ensure all the data
is captured::

Download All
This is the preferred download to use as it contains Events, Detailed, Daily Summary,
Configuration and Unit Information. When Seeking support assistance from your Selectronic
Accredited Integrator or from Selectronic Support, please perform a Download All and email
The .zip file contained in the download directory.

Download Events
Download just Event records - what happened and when
Download Detailed Data
Download just the Detailed data - averages of all parameters like AC Load and Battery Voltage
Download Daily Summary Data
Download just the Daily Summary data - total energy usages on a daily basis
Download Today’s
Download all records for Today
Custom Download

Choose the date range and what types of data to download.

You may also wish to select Disconnect on Download Completion from the menu to avoid high data costs on
Network or Modem connections.

You can also select Launch Performance Data Viewer directly without having to download any data. This will
then allow you to choose previously downloaded data from this or other sites.

Doc #010005 Rev20 2018 | 21



SeLeCTroruc

Performance Data Viewer

Once the Performance Data Download is complete, you can either
Click OK to continue using SP LINK,
Click Open Download Folder to see the Performance Data files just downloaded,
Click Launch Performance Viewer* to view graphically the Performance Data.

* - Requires Microsoft Excel 2003 or later

The Performance Data Viewer automatically loads and presents the Performance Data graphically and in
predefined graphs or a customised graph with any choice of Performance Data plus displays all the Event
logging and Daily Performance Data.

Load AC Power (Average) [KW]
Load AG Power (Max) (kW]

Zoom Control

Set Zoom Level

Total Kaca AC Power (Average) (kW]
——— ACInput Power [kW]

—— AC Export Power [kW]
5
5
|
| |
|
)
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1 | |
. i |
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‘ .
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4 4 r ¥ Battery SoC | AC Power .’ ACkWh . Shunt kWh .~ Battery Vokages . DCAmps . AC Vokage .~ Temperatures . Events . DalyDatz .- J .« [ ||l I |

The “Events” tab lists all the Operational and Alert events along with their time stamp and a snap shot of the
readings at the time. The Operational events occur during normal operation of the system.

An Alert event normally indicates that there is an issue with the system. For further information on Alert events,
see “Appendix One Alert Messages” on page 86 .The table in this section outlines all the SP PRO ALERT type
event messages, the most likely cause and possible remedies.

Click here for Appendix One Alert Messages on page 86

VoRge  Vollage LA Whua  ShOLE Power AL Hower Fewer

(nstantan {nstantan Curent  Curent  Curert  (nstantan (Instantan (Instantan (Instanan Chargs

voltage  state of
DatafMime Stamp

[y - Event ecus) [V #ous) [V (nstantan (nEtanian (Instantin ecus)  eous) scus)  sous) [V (nstantan
HH mm 35| Type Evertl Desenplion ] oe] eoush(A] eous) [A] eous}[A] W] [eW]  [sW]  AC] eous) [%]
31012134016 Cperations Dvgital Control Out 3~ On %7 133 138 [] ] [] 208 o a7 £
23112 132558 Alen Imitter - A Seurce out of tolerance Besper OF 264 132 1366 a a [ 394 0 206 ac
ZANE0NT - 133550 Mlart Imvarter - AC Source out of tolerance Beapar On 4 132 136 a a [ 186 o 03 L
V00 132558 Alent Imvariar - AC Source out of tolarance Baepar Of 64 132 1A (] a [ 398 0 M0 .
ZIIANZ - 132558 Operation AC Source - Mshurn Sync Fraquéncy delected 264 132 136 (] a [} 396 0 W03 ne
2312012 . 132556 Alen Imwirter « A Souice oot of tolerance Bieper On 264 132 15 0 0 [ ELT 0 05 s
23102012 - 137556 Operations AC Moda - Standalons Sgn 64 132 135 a ] [ EET) 0 205 e
23102002 - 132556 Operations AC Source - Minemum Sync Voltags detectad {5} 264 132 135 a a [ I o MOS 1
Z N2 - 15254 Alent Imvarter - AC Source out of tolsrance Beeper OF 6.4 132 138 (] a [ 396 o 04 I
L3213 2548 Aleit livéiter - AL Souice oul of olerance Beeper On 6.4 132 136 a 0 [ 397 0 M0 995
U012 132548 Alen Ieoter « A Source out of tolerance Besper OF 264 131 165 a ] [ 145 o 208 EE
2102012 - 132540 Operationz AT Sourcs - Minimum Sync Fraquency detecied 264 172 161 a a [ 397 0 08 =14
U002 - 132541 Alert Imverter - AL Source cut of folarance Besper On %3 1311356 a g 0 395 o 02 5
3112012 - 132541 Operstions AL Mods - Standalone begn 263 11 138 a a [ 395 0 02 .5
23N0AN2 . 132541 Operstiond AC Source - Mrsmum Sync Voltage detectod S} 263 131 1356 0 0 [ 39 0 2e02 99
U012 1395 1 Dperations Digital Contral Cut 3« OF 263 131 162 a 1] o 3495 o 2405 L
2113012 - 1324°5)  Operationz Charge: - Initial Stage Stan 243 121 25 a a 055 055 o 297 53¢
31012 - 132352 Operstions Dhgital Comiral Input 3 - On 244 122 s a ] 035 088 o 2wy e
Z31UN2 - 132552 Operations Generator Contreller - Aute Start Avarlatle 244 122 25 a a 055 0,55 0 zeg #.E
202 132349 Operationa Digital Control Input 3 . OF 244 122 228 a 0 055 056 o 2398 Eh
211012 - 133349 Dperationz Generator Controller - Auta S1ar NOT Awailatle 244 122 228 a 0 085 056 0 298 B
23112012 - 132343 Opsrationz Digital Contral Input 3 - On 244 122 28 a a 055 056 o 2.7 595
Z31 12012 - 132343 Operations Ganseator Controllar - Aute Start Availacle 244 122 228 a a [ECH T o 2w 5
23112 - 132347 Operstions Crgtal Gontred Input 3 - 0F 244 122 26 a [ 0255 0.56 0 L
ZINNE0N2 - 132347 Operations Genédator Controllor - Auta S1a HOT Awailabls 44 1232 726 a 0 056 0 56 o 2198 1
23113042 - 132347 Operation Digital Camral Input 3 - On 244 122 28 a (] 0565 056 o 2096 55
Z31U2012 - 132347 Operations Genssator Controllar - Aute Start Availazls 244 122 228 (] ] 035 0 56 o 296 9.5
Z31102012 - 132240 Operstions Drgital Control input 1. 08 F8 125 218 a a [E] 0.55 [T 0t
23102012 . 132240 Operations Chargés - Return 1o Floal Sage 251 125 224 [ 0 057 057 0 235 0¢
21012 - 132240 Dperations Digital Cantrol Input 1 - Bn E) 125 723 a ] 086 0 56 o 2388 0
23112012 - 132240 Opsrationz Charge: - Float Stags Start fiom digtal inpet 251 125 223 a (] 055 056 o 298 100
23112012 - 132240 Operstionz Digtal Input - Charge: (o Float Stage %1 125 223 a a [ECH T o 2388 e
2310012 - 132240 Operstionz Crgtal Costral Inpust 1- 0 2.1 125 2 a a 055 0.56 0 g 0¢
231012 132239 Operationd e - Riurn to F it Stogge 251 125 2 a 0 (4 057 o 2387 6%
211012 - 139239 3 Digital Conrol Input 1. On 251 125 222 o ] 057 057 o 298 62
ZA10P017 - 132709 Onaratinns Chamss - Finat Stana Start fism diatal ineet 251 [F - ) a ] 057 057 0, 288 5
® W Stethers  Custom Graoh Contrc! . Custom Graph Batosry Wokage and Net DCATDS  ‘Battery 5o 'ACPowsr . ACKWH = ShumtkWh ™ DatteryVokages DCAmps ACVokige  Terperatures | [vents
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Firmware Update

SP LINK provides a convenient and simple way to update the firmware in the SP PRO inverter. This only needs
to be performed if you have been specifically requested to update the firmware which can be done either on-site
or remotely.

Before updating firmware make sure you have the latest version of SP LINK, available at
http://www.selectronic.com.au/splink which contains the most recently released firmware.

SAVE CURRENT CONFIGURATION

If you are updating an existing system then it is recommended that the configuration settings within the SP PRO
be saved to file before updating firmware:

1. Connect to the SP PRO.

2. Select the Configuration Settings tab.

3. Click the Get SP PRO’s Configuration button.

4. Save Configuration settings. (File > Configuration Settings > Save)

SET STRING INVERTER

If the system is using or will use Managed AC Coupling with a Selectronic Certified grid inverter then it is
important to set the String Inverter setting and configure the SP PRO before Firmware Update. Once this is
done the Firmware update process will automatically selected the compatible firmware

See String Inverter on .

File | Connection  Performance Data  Help

FIRMWARE UPDATE PROCESS Site Information v View Data View
Select File > Firmware Update and the SP PRO Basic Configuration Settings ,
Firmware Update window will appear and show the Current
and the New SP PRO Firmware Information.

Launch Modermn Programmer...

Firmware Update...

Exit
Update Firmware and restart SP PRO on Conclusion: [E]sp RO Firmuiare Update ° - X
Use .thIS option to_ update _th_e flrmwarg in the SP PRO to Currert SP PRO Firmware Information
the firmware version that is included in SP LINK. If you are Version: 9186
H H H T String Inverter Support:  ABB Solar, Fronius
using the latest SP LINK then this will be the latest firmware. ot SPMCes. 487 DC. 750N, 240V AC
Control Board Serial: 121331
Once the update is competed and the SP PRO has Comms Card Version: — 0.06
. . . Comms Card Serial: 4860
restarted, this window will close. You are now able to
connect to the SP PRO. New Firmware Information
Version: 5236
String Inverter Support:  ABB Solar, Fronius
Model: Al models
Control Board Serial: All serial numbers
Comms Card Version: 0.06
Comms Card Serial: All serial numbers

After restarting, the SP PRO may appear to be off for up to 50 seconds.

Upload fimmware
and restart SP PRO Cancel
on completion

Status
Firmware loaded. Ready to send to SP PRO.
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FIRMWARE UPDATE PROCESS - ADVANCED OPTIONS
If you wish to load firmware from file or set up a scheduled restart after the firmware has been sent, then Select

E SP PRO Firmware Update had =) >
Step 1: Select New Firmware Source Cument SP PRO Firmware Information
Version: 9186
(@ Use the fimmware included in SP LINK String Inverter Support: ABB Solar, Fronius
Support This String Inverter Model: SPMC482. 48V DC. 7.5<W. 240V AC

Control Board Senal: 121331

Selection is defined by cument SP PRO configuration Comms Card Version: 0.08
Comms Card Seral: 4660

() Load firmware from file Browse...
New Firmware Information
Version: 9236
Update SP PRO Update Comms Card String Inverter Support: ABB Solar, Fronius
Model: All models
Step 2: Program SP PRO Control Board Serial; Al serial numbers
Comms Card Version: 0.06
Program SP PRO Comms Card Serial: Al serial numbers
] Automatically restart SP PRO i firmware update is successful
Step 3: Restart SP PRO for Firmware to take effect
After restarting, the SP PRO may appear to be off for up to 90 seconds
Scheduled Restart Time
[00:00 - 23:59]
1717 %
Restart SP PRO Now Or Set Scheduled Restart Cancel

Status
Firmware loaded. Ready to send to SP PRO.

Advanced Options.... This will take you to a new screen.

Step 1 You can load the latest firmware (Use the firmware included in SP LINK). If you choose this option
then the firmware that is compatible with the string inverter that is set in Configuration Settings > System >
String Inverter (see .) will be selected. If no string inverter is configured then you are able to select the
compatible string inverter.

This option will perform a firmware update for both the inverter and the advanced communication card (if
installed).

OR

Select firmware from file (Load Firmware from File). If you choose this option you can either select the firmware
file for the inverter or for the Advanced communications card (ACC). If you wish to update both the inverter and
ACC firmware from file then they need to be done one at a time.

Step 2 Check that the Current SP PRO firmware Information and the New firmware Information are
correct before proceeding.

If you wish to Automatically restart SP PRO if firmware update is successful, then check this box.
WARNING: During the restart AC LOAD will be interrupted.

Click Program SP PRO.

SP LINK will begin the update process. There are several stages and this can be monitored in the Status area
at the bottom of the SP PRO Firmware Update screen.

When complete there will be either a Automatically restart SP PRO if firmware update is successful or
Status will indicate: “Firmware Transferred to SP PRO. Proceed with Step 3 (see next page).”
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[=] sp PRO Firmware Update had = >
Step 1: Select New Firmware Source Current SP PRO Firmware Information
Version: 9.186
(@) Use the fimware included in SP LINK String Inverter Suppori:  ABB Solar, Fronius
Support This Sting Inverter Model: SPMC482. 48V DC. 7.5<W. 240V AC
: Control Board Serial: 121331
Selection is defined by cument SP PRO configuration Comms Card Version: 0.08
Comms Card Serial: 4660
Load fi f fil Bror
() Load firmware from file wse e ~ -
Version: 9236
Update SP PRO [] Update Comms Card String Inverter Support:  ABB Solar, Fronius
Model: Al models
Step 2: Program SP PRO Control Board Serial; All serial numbers
Comms Card Version: 0.06
Program SP PRO Comms Card Serial: All seral numbers
[0 Automatically restart SP PRO # fimware update is successful
Step 3: Restart SP PRO for Firmware to take effect
After restarting, the SP PRO may appear to be off for up to 90 seconds
Scheduled Restart Time
[00:00 - 23:59]
[E47 2
Restart SP PRO Now Or Set Scheduled Restart Close
Status
Firmware Transferred to SP PRO. Proceed with Step 3. I

Step 3 If Automatically restart SP PRO if firmware update is successful was not checked then the SP PRO
must be restart at this stage to complete the firmware update.

WARNING: During the restart AC LOAD will be interrupted.

There are two Restart options:

Click Restart SP PRO Now.
The SP PRO will restart and the Firmware Update window will close. SP PRO will appear to be off for a
further 90 seconds then revert to Idle mode by default.
Firmware Update is now complete and the SoC window will be displayed

OR

Set the Scheduled Restart time when a 90 second interruption in power is most convenient.
The SP PRO uses 24 hour time.
Click Set Scheduled Restart.

The SP PRO is now set to restart at that time and will continue to operate normally.

(If you change your mind about the scheduled restart time, simply set a new value which will override the first.
Or if you click Restart SP PRO Now, the inverter will be restart immediately and any scheduled restart will be
disabled.)

Click Close.

At the scheduled time, the SP PRO will restart, appear to be off for 90 seconds, then resume operation as it
was prior to being restart.

Firmware Update is now complete.
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AUTOMATIC RESETTING THE STATE OF CHARGE (SoC)
During the firmware update process SP LINK reads the SoC from the SP PRO.
When the SP PRO is restarted as part of the firmware update process, the SoC in the SP PRO is lost.

Reconnecting SP LINK after the firmware update is completed will initiate an automatic updated of the SoC
back to the SP PRO.

If the SP PRO is communicating with a Battery Management System (such as LG Chem) then the SoC is
automatically set by the BMS and this process does not occur.

AFTER UPDATING FIRMWARE
Connect SP LINK to the SP PRO.

For existing systems, load the saved Configuration file into SP LINK and make any required changes to your

configuration settings. Check the String Inverter setting as this may have changed during the firmware update
process (See String Inverter on .)

For new system it is recommended that the Site Configuration Wizard be used now to configure the SP PRO.

Note: For updates from a firmware version that is less than 7.00 to a version that is 7.00 or greater, some
settings will no longer be active and reprogramming Configuration Settings may be required. For full details see
the document “Migrating Legacy Settings” in the Help menu within SP LINK.

Program your previously saved configuration settings back into the SP PRO using the Configure SP PRO
button.
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Configuration
Settings

The SP PRO series are very advanced and intelligent products with a large number of settings to suit
virtually any application. By default, the SP PRO will run as an off-grid inverter charger and through enabling
additional features within the SP PRO, many differing system objectives can be achieved. At this stage

you can choose to either start a new configuration using the default settings OR use the Site Configuration
Wizard to setup a more advanced starting point.

The Configuration Settings are divided into named sections indicating the types of settings within them.
Each tab highlights a different configuration area within the SP PRO. To access these settings, click on the
various section tabs.

Settings can be changed by either clicking on the drop down list or directly changing the value. Every time
you change a setting the title of that setting becomes highlighted in yellow. This is to remind you that you
have changed this setting. This highlight disappears when you either save the configuration to file or the
SP PRO.(Hit “Configure SP PRO” button).

Quick Start

Unit Application Battery Type AC Source Power SoC Control Battery Capacity
[0.1-15.0 M [20- 10000 AR}
Off Grid - Lead Acid Sealed | (24 cells) 605 kW ~ Enabled ~ 6255 |20.0kWh

Inverter Battery Charger AC Source Solar Hybrid Control  System  Inputs /Quiputs  Shunts  Expansion Card Wiring Diagram

Econo Power Save Mode Inverter Output DC Shutdown
Econo Mode Nominal AC Voltage Battery 02 Load SoC Shutdown
Pt o [210-260V] [39.5-48.0V] Pt =
24015 4585
Econo Transition Level Shutdown SoC
[5-50W] MNominal AC Frequency Battery 100% Load [0- 100 %]
102] [s0H: = || P9s-480Y] 40}%
= 40.812-
Econo Pulse Period Support Power Factor
0.2-1s] 10.500 - 1,000} Recovery Voltage
0512 1.0007~] [L2gging ~ [45.6-52.8V]

48.055-
Charge Power Factor
10,500 - 1,000
1.000}5 Lagging

The following pages detail each tab and individual setting contained within.
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Quick Start
The Quick Start section provides the settings needed to be considered for all applications.
Unit Application determines how you will use the SP PRO.
»  Off Grid for remote area homes where a backup motor generator will be used and no
grid connection is available. (SP PRO AU ONLY)
* Mobile for Motor homes, Caravans & Boats (SP PRO AU ONLY) Off Grid 2
*  On Grid (Solar Hybrid) where you wish to feed Solar, Wind or Hydro power to the
electricity grid. Use this setting for Self Consumption of the Solar or Wind power whilst
providing back up power as required.

Quick Start
Unit Application

Battery Type programs the SP PRO with the appropriate default charging parameters. Bakiory. Tyoo
The default parameters will be suitable for most battery brands but to
ensure maximum battery performance and life, please refer to the battery
manufacturers recommendations when programming Battery charging
parameters. (Charger tab).

m Lead Acid Sealed ~ | (24 cells)
IMPORTANT: When using Lithium Battery or similar technologies with the
, SP PRO inverter, the battery bank MUST be fitted with a Battery Management
System (BMS) that monitors and fully protects the battery bank. The BMS
MUST have its own independent disconnect that will fully isolate the battery

bank from the system in the event of an adverse or alarm condition.

BATTERYLESS (SP PRO GO ONLY with optional Batteryless kit) allows the SP PRO GO to

Battery Type
operate without a battery bank. The SP PRO GO is powered from an internal power supply
via the AC source input. When in this mode all battery functions including Charging, Load e =l
support and backup power are disable and the inverter will remain in “Idle”. All settings are
disabled with the exception of Alarm, Communication and String Inverter (in System Tab).
AC Source Power configures the maximum allowable power drawn from the AC supply
whether it be from a grid supply or motor generator set. Using the right hand drop down ‘;ﬁ_s:’;_';’;,ﬂ"""'

menu choose kW, kVA or Amps. The setting will scale accordingly ) 80T [k~
The SP PRO will try and keep its power draw below this value and will only exceed it when
the load is greater than the inverter capacity plus this value.

State of Charge (SoC) control gives you the option of controlling the system with either a
calculated state of charge or by the battery voltage. SoC Control
It is important to note, that for State of Charge control to operate correctly, the SP PRO
must be able to read and monitor any charge or discharge of the battery, external to the
SP PRO. External current shunt will need to be installed for all DC charging sources of
DC loads. Currents shunts are configured under the “Shunts” tab. The SP PRO does NOT
Ineed a shunt for it's own battery current or for any installed AC coupled solar.

Enabled e

Enabling State of Charge Control provides greater flexibility in system programming and
will allow the battery indicator on the front of the inverter to display usable charge in the
battery like the fuel gauge in your car. If State of Charge is disabled the battery indicator
will show the battery voltage from the Low DC Shutdown level (no LEDs on) to the Float
Charge Voltage level (all LEDs on).

Battery capacity is used by the SP PRO to calculate the battery’s State of Charge. To Battery Capacily
determine the Battery Capacity first determine the approximate average C rate that the  (20- 10000 2h)

batteries will be discharged over a day. Then use the battery manufacturers specification S
to determine the battery capacity at this C rate For example, if the batteries are slowly

discharged (such as a typical off grid system) then it is likely you would use the C100 or

C120 rating, if the batteries will be discharged quickly (typical Solar hybrid system) then

likely the C10 - C20 rate.

NOTE: It is safest to use a lower value of battery capacity if unsure
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Inverter Settings

The Inverter tab shows the output settings and minimum battery levels for the inverter to operate within.

Inverter | Battery I Charger I AC Source I Solar Hybrid Control I System I Inputs / Outputs I Shunts I Expansion Card Wiring Diagmm|

Inverter Output DC Shutdown
MNominal AC Voltage Battery 0% Load SoC Shutdown
Disabled [210-240 v} [193-240V) [Enabled -
240 = 2292
Shutdown SoC
Battery 100% Load [0 - 100 %]
10 | [50 He [15.8-240V] A

204

Power Factor
[0.500 - 1.000] Recovery Voltage

051 1.000}2 [22.8-26.4 V] —

Power Factor
[0.500 - 1.000]

With Econo Mode disabled the inverter will run continuously regardless of the AC load.
When Enabled, the SP PRO will go to “sleep” when the AC load power is below the
Econo Transition Level for more than 30 seconds. It will “wake up” again and run the
load once the AC load goes above the Econo Transition level.

Once the SP PRO is running (A long press of the ON button on the front panel of the
SP PRO and the ON LED is solid green) and the Econo Mode is Enabled, then a short
push of the ON button will turn on Econo Mode which is indicated by the ON LED
slowly flashing Green. A subsequent press of the ON button will turn off Econo Mode.

Econo Transition level is normally chosen to reflect the smallest load that is required
to start the inverter, i.e. You may choose 20 watts if you want the inverter to start when
you switch on a lamp or you may choose 5 -7 watts if you want it to turn on with a
‘phone charger’.

In Econo Mode the inverter puts out pulses of power (100mS wide) to sense the load
power. The frequency of these pulses is adjusted by setting the Econo Pulse Period.
e.g. If setto 0.5 s, the SP PRO will output a pulse every 0.5 seconds

configurations of 24 V and 48 V models. This feature is disabled for all
other configurations including managed or generic AC coupled solar. If
you have loads that require power 24/7, DO NOT enable Econo mode.

m EcoNo MODE can only be enabled for single phase, DC coupled Off Grid

INVERTER OUTPUT sets the Nominal AC Voltage and the Nominal AC Frequency of
the inverter. For example, in Australia this is 240 volts and 50 Hz.

When an SP PRO is being used in an “Solar Hybrid” application reference to the local
grid supply voltage should be considered as this sometimes varies from the national
standard. If unsure then consult the local power authority.

Econo Power Save Mode
Econo Mode

| Disabled -

Econo Transition Level
5 - 50 W]
0=

Econo Pulse Period

[0.2-15]
0.5

Inverter Output
Mominal AC Voltage
[210 - 240 V]

2401
Mominal AC Frequency
50 Hz v
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Nominal AC Frequency is set to 50Hz and cannot be changed when Powador
Managed AC Coupled Solar is enabled. When ABB managed AC coupling or
Fronius Managed AC coupling is enabled, then 50Hz or 60 Hz may be selected

Support Power Factor. This setting is configured when the SP PRO is installed
as a Solar Hybrid (grid connected) system and the inverter is required by the
Utility to provide support power at a non-unity power factor. Set the value of the
required power factor and the phase of that power factor. Whenever the SP PRO
is supporting the load from the battery, the supplied support power has a constant
power factor according to this setting

Charge Power Factor. This parameter sets the power factor of the power being
taken from the AC source when the SP PRO is charging the battery bank. Unless
there is a special design requirement for this setting it is always left at 1.000.

NOTE: The Power factor setting for Support Power Factor and Charge Power
Factor is from the Networks perspective.

DC SHUTDOWN uses battery voltage to control how far the batteries will discharge
before the inverter will switch itself off. These settings are important as discharging
batteries too far can make them hard to recharge or even damage the batteries.

The first setting Battery 0% Load is the voltage at which the inverter will shutdown
with no load applied to the battery including any DC loads. The second setting
Battery 100% Load is the shutdown voltage when 100% battery load is applied.
100% battery load is when the battery current is equal to 20% of the battery
capacity (C/5). When the battery load is between these two levels the SP PRO wiill
calculate a shutdown voltage based on these two voltages.

Battery load is only the energy coming from the battery. As an example, in an AC
Coupled system with no AC source, 2 kW of AC Load and 2 kW of solar there will
be NO load on the battery so the DC shutdown will be at the Battery 0% Load
voltage .

Recovery Voltage When the inverter shuts down due to low voltage this setting
allows you to determine the voltage at which the inverter will start up again. Itis
wise to make this voltage high enough to ensure that sufficient recharging has
occurred before the inverter turns on again.

SoC Shutdown.(Only available when SoC Control is Enabled) Programs the
inverter to shutdown in response to the state of charge of the battery. When
enabled the Shutdown SoC can be set anywhere between 0 and 100%. For a
lead acid battery this will generally be 40-60% but confirm this with the battery
supplier.

In a well designed Off Grid system the batteries should only get to the Shutdown
State Of Charge during a fault condition (e.g. Generator failed to start).

For a well designed Solar Hybrid (On Grid) system the Shutdown SoC would only
be reached during a grid outage.

The Shutdown SoC setting also determines the lowest reading (one LED on) of
battery indicator display on the front panel of the SP PRO.

30|

Support Power Factor
[0.500 - 1.000}

Charge Power Factor
[0.500 - 1.000]

DC Shutdown
Battery 0% Load
[39.6 - 43.0 V]
458

Battery 100% Load
[39.6-43.0V]

4082

Recovery Voltage
[45.6-32.8V]

4802

SoC Shutdown
Disabled -

Shutdown SoC
[0- 100 %]
40
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Battery Settings

The Battery Tab contains settings intended to protect and maintain the batteries. Please note that you must
comply with the requirements of the batteries specifications, failure to do so may void the battery warranty.

When in doubt, consult the battery supplier.

iveter Boflery Chamger ACSource  Solar Hybed Cortrol  System  inputs / Outputs  Shunits - Expansion Card Wiring Dlagram

Uemids AC Coupled Trip BMS Charger Adustment Battery Mid Poirt SoC Setting
Max Charge Voltage AL Coupled Trip Foat Voltage Adjust Periodic Equalise Morstoning Peukoest's Exponent
#B.0-884V] 8.0-720V] 1200-0.0%] 5 M= 3 15.00- 1.50)
61015 61033 0.0 10015
Equalise Period Mid Point Range
Hi Battery Mlert Over Target Charge Current Target Scale 2- 100 &] 2-10%] Limit Rate
[540-584] Voltage Trip [50.0- 100.0%] 28 i e 0-20%
g0y [M0-250% 1000 x .
1)
Periodic Recharge Equalise Request
Hi Battery Mert Clear -
540684V} Over Target Charge Oimabled Enabied
§70s  Cument Trip
¥ po-250% Recharge Period
= 12- 100
10045
lm:l)da,_“ ]

Max Voltage Limit is the absolute maximum voltage produced by the charging section of the

inverter in any charge stage.

Hi Battery Alert initiates an alarm when the battery voltage exceeds this level.

When either “Generic AC Coupling” or “String Inverter” has been set (in System tab. See
page 24) this setting has an additional protection function. When the Hi Battery Alert voltage
has been exceeded for a few seconds indicating a fault in the AC coupled installation, the
SP PRO will ramp the frequency of its AC output to 55Hz to disconnect all connected AC
coupled grid inverters thereby removing all AC coupled charging sources.

When the battery voltage falls to the value set in Hi Battery Alert Clear the alarm stops.

AC Coupled Trip is the battery voltage at which the SP PRO will trip any Managed AC
coupled Solar to zero output. This is a legacy setting and is not used in firmware versions
greater than 9.09. This is replace by the Over Target Charge Voltage Trip setting.

Over Target Charge Voltage Trip is the percentage over the battery charge target voltage
at which the SP PRO will trip any Managed AC coupled Solar to zero output. This setting
is used for Lithium battery or similar technologies that have an absolute maximum battery
charge voltage.

Over Target Charge Current Trip is the percentage over the battery charge target current
at which the SP PRO will trip any Managed AC coupled Solar to zero output. This setting
is used for Lithium battery or similar technologies that have an absolute maximum battery
charge current.

Trip Delay. When the charge voltage or the charge current exceeds the Over Target Charge

Voltage Trip or Over Target Charge Current Trip respectively for this time, then any

Managed AC coupled Solar will trip to zero output. These setting are used for Lithium battery

or similar technologies that have an absolute maximum battery charge voltage or current.

Float Voltage Adjust Only functional when a BMS is used. Some lithium batteries need to

have the charge target voltage reduce slightly when the battery reaches full charge. This is to

prevent over charging the battery bank and tripping the BMS shutdown.

Current Target Scale Only functional when a BMS is used. Scales the BMS target charge
current to account for any calibration errors in the battery BMS. Particularly useful when the

shutdown function in the BMS does not tolerate even the slightest over target charge current.

Ower Temnp. Protection
Limit Charge abave
[35-70°C]

Limits
Max Charge Voltage
[4B.0 - 6B.4 V]

6.0

Hi Battery Alert
[54.0- 68.4 V]
BE.0

-
-

-
-

Hi Battery Alert Clear

[54.0- 68.4 V]
7.0

AL Coupled Trip
AC Coupled Trip
[48.0-72.0V]

B1.0:5

Over Target Charge
Voltage Trip
[0.0- 25.0 %]

i=

Ovwer Target Charge
Current Trip
[0.0-25.0 %]

100

Trip Delay
[0.2-20.04
50

BMS Charger Adjustment
Hoat Voltage Adjust
[-20.0 - 0.0 %]

0.0/

Current Target Scale
[90.0 - 100.0 %)
1000k
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Periodic Equalise. Battery banks used in cyclic applications may, over time develop
charge (and voltage) imbalances and may require an “equalise” charge . How often an
equalise occurs is set using Equalise Period. The equalise charge voltage, current and
duration are set in the CHARGER tab. (See “Charger Settings” section)

When an equalise charge is carried out by a charging source that is external to the
SP PRO (i.e. DC coupled solar or wind sources) the SP PRO monitors this and
reschedules its equalise. For the SP PRO to reschedule, the battery voltage must be
taken to or above the EQUALISE STAGE voltage for the EQUALISE TIME settings
in the SP PRO therefore it is important to match or slightly exceed these setting in the
external renewable controller.

Periodic Recharge is for systems that remain on Float charge for long periods of time
such as Solar Hybrid or Boats in Marinas. Battery banks operating in these conditions
benefit from periodically being put through a full charge process. When enabled, after
remaining in Float for the number of days set by the Recharge Period, the SP PRO will
return to Initial charge stage.

Soft Battery setting is only available when Custom Battery Type is selected and is for
battery banks that are “soft” meaning they have a relatively high internal impedance.
Useful with aqueous type battery technologies or battery banks with high internal
impedance. Technically this function is achieved within the SP PRO by reducing the
gain of the battery charger’s voltage control loop thereby increasing the damping of said
loop. Settings are Softness 1 to Softness 6 with Softness 6 being the “softest” setting.
NOTE: This setting is only effective with battery technologies that have an inherently
high internal impedance such as aqueous type technologies. Using this setting with
serviceable lead acid or lithium battery technologies may cause unintended charger
operation and in some cases over voltage shutdowns.

Mid Point Monitoring is a function designed to highlight any significant voltage
variation between one half of the battery bank and the other. If one half of the bank is
lower than the other it may suggest that the batteries need an equalisation charge or,
perhaps, that there is a cell in one half that is not performing correctly. In Mid Point
Range you determine how much variation between the two halves you will allow before
notification. With this function you can help predict battery problems. To make use

of this feature you will need to install an additional wire to the battery, see installation
section for details. We recommend the use of this handy feature.

Often these problems can be solved by an equalisation charge so we have included
provision for you to request such a charge by enabling the Equalise Request setting.

Peukert’s Exponent is a legacy setting and is not required in SP PRO firmware
versions 7.06 and greater. The firmware now intelligently learns and compensates for
the battery performance resulting in a more accurate SoC calculation.

OVER TEMP. PROTECTION This feature reduces the charge current automatically as
the battery temperature rises above the temperature specified in Limit Charge above.
It reduces the charge current by the Limit Rate for every degree Celsius that the
temperature is above the temperature specified.

With the default settings the charge rate will drop 10% for every degree over 45°C. e.g.
no charging current at 55°C.

32 |

Batteny
Periodic Bqualise
Enabled w
BEqualize Period
[2- 100 d]

281=

Periodic Recharmge
Digabled W

Recharge Period
[2- 100 d]

Soft Battery
Disabled w

Mid Poirt
Monitoring
| Disabled -

Mid Point Range
[2-10 %]

BEqualise Request
| Enabled -

SoC Setting
Peukert's Exponent
[1.00 - 1.50]

115

Crwver Temp. Protection
Limit Charge above
[35 - 70 *C]

4h=

Limit Rate
[0 - 20 %]
10
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Charger Settings

This tab shows all the settings relating to the DC voltages and currents used in the battery recharge stages.

The normal charge cycle involves a four stage charge — Initial, Bulk, Absorption and Float— while periodically

it is necessary to go one stage further, for the performance and longevity of the battery bank, to the Equalise
stage. We will describe each of these stages as we progress. Please note there is a slider at the bottom of this
page to move to more settings as this section is quite extensive.

Inverter” | Battery | Charger |ﬂCSource I Solar Hybrid Control I System I Inputs # Outputs | Shunts I Expansion Card Wiring Diagmm|

Charge Settings Initial Stage Bulk Stage Absormption Stage Absorb-Float Transition
Max. Charge Current Voltage Voltage Voltage Net Change
(2= % of of Battery Capacity]  [48.0-60.0V] [48.0 - 60.0 V] [£8.0-62.4V] {25 % of Battery Capacity)
[1-100 %] 5E.2|= 5E.4|x 57l 0.1-50%]
25/2] 156A 102
Initial Retum {as % of Max Chrg Cument) {as % of Max Chrg Cument) (a5 % of Max Chrg Cument) Change Time
[45.6 V - Float V] [1- 100 %] [1-100 %] [1- 100 %] [1 - 240 min]
50.4)= 10015 156 A BD=| 125A 6O 944 0
Time Time Max Time
[1-240 min] [1-240 min] [1 - 240 min]
52 10} 12002
L] L[} (2
The default charge settings should be considered as safe for most battery
types. Exact charging parameters should be confirmed with the battery
supplier.
Max. Charge Current is the maximum charge current that the inverter will allow to the batteries Charge Settings

under any circumstances (including all external charge currents) at any charge stage. This is expressed
as a percentage of the battery capacity. For example if the battery capacity is 900 amp hours and the
battery manufacturer suggests a maximum charge current of 10% of capacity then you would set this
figure at 10% and the maximum charge current limit would be set at 90 amps. If, in this case there is 40
A of solar charge current, the inverter will add to this a maximum of 50 A of charge into the battery.

Initial Return is the voltage level at which the charge cycle will return to the beginning, or Initial,
stage of the charge process. The battery voltage must remain at or below this level for 2 minutes to
switch to Initial. This ensures that short term loads do not prematurely cause the charger to reset to
Initial. The setting will turn RED when it exceeds the lowest float voltage (either Float or Long term
Float) minus 5% for Lead Acid or 2% for Lithium or Custom Battery Types. Care should be taken when
setting in the RED region to ensure the Float or Long term Float voltages cannot trigger the Initial return
under the maximum battery temperature conditions.

The Charge cycle will also revert to the INITIAL stage when the battery SoC drops below 95%. This is to
ensure the charger will still initialise under light battery loads that do not take the battery voltage below
the Initial return voltage.

INITIAL STAGE: The purpose of the INITIAL STAGE of the charging process is to raise the battery
voltage quickly with a large charge current. In this section you set the Voltage you wish the batteries to

reach, the Current you wish to charge at and the length of Time the batteries will stay at that voltage
until the inverter moves to the next stage of the charge cycle.

Max_ Charge Current
(as % of of Battery Capacity)
[1-100 %]
251 186 A
Initial Retum
[£5.6 W - Float V]
h0.4 =

Initial Stage
Voltage
[483.0-60.0V]
b2

Current
(2= % of Max Chrg Cument)
[1-100 %]

10015 156 A
The current is expressed as a % of the maximum charge current. Using our previous example if the Time
maximum charge current was 90 amps and you wish to charge, in this stage, at ~85 amps you would [1-240 min]

insert 95 in this area. i.e. 95% of 90 amps = 85.5 amps

5=

-
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BULK STAGE is the part of the charge cycle where the majority of the charging takes place. This is
normally set at a higher Voltage than the initial stage but at a lower charge Current. The Time

setting determines, once the Bulk Voltage is reached, how long the batteries stay at this level until the
inverter starts the next stage of the charge process.

Once again using our example if you wanted this stage to charge at ~80 amps you would insert 90 as
the setting because 90% of 90 amps is 81 amps. The time that the charge stage would remain at this
voltage would normally be set longer than in the initial stage.

ABSORPTION STAGE is the part of the charge process that allows the batteries to maximise the effect
of the previous charge stages. This stage is normally set to a higher Voltage than the two previous

stages but a lower charge Current The Max Time it would remain in this stage is longer again than
the previous stages.

This section has a further level of control in that it will also end this stage and transition to Float if the
change in current becomes less than the Net Change setting for a period equal to the Change
Time setting. NOTE: When “System SoC” shunt is configured (see Shunt Settings) then the current
measured by this shunt type is used for the change in Net Charge.

Note: SoC will be set to 100% when Float Charging Mode is entered.

For example if you have set the absorption VOLTAGE to 57.6 volts, the CURRENT to 60% (54 amps) and
the Max TIME to 120 minutes, then the battery will be charged at 54 A until the battery voltage reaches
57.6 volts. At this point the battery charging stage will change from Absorption into Float based on which
of the following occurs first:

1. The rate of change in charge current is low. For example the battery bank capacity is 900 Ah, NET
CHANGE is set to 1% and CHANGE TIME set to 30 minutes. Transition to Float will occur when net battery
charge current has not changed by more than 9 Ain 30 minutes.

2. The Max TIME has expired. This is the maximum time the charger will stay in the Absorption stage
after the battery voltage has reached the VOLTAGE setting..

Bulk Stage
Voltage
[48.0 - 60.0 V]
h6.4=

Current
(as % of Max Chrg Current)
[1 - 100 %]

0= 125A
Time:
[1 - 240 min]
10

Absomtion Stage
Voltage
[48.0-82.4V]

h7GlE
Current

(as % of Max Cheg Cument)
[1-100 %]

B0 44

Absorb-Float Transtion
Net Change

(as % of Battery Capacity)
0.1-50%]

1.08=
Change Time
[1 - 240 min]

30 =
Max Time
[1 - 240 min]

120

In addition to these stages of charge there are more settings you can access by moving the bottom slider bar.

| Inverter I Baﬂer)'| Charger |.F\C50urce I Solar Hybrid Contral | System I Inputs / Outputs I Shunts I Expansion Card Wiring Diagmm|

Max. Comp. Temp.
[<REF B - 70 °C]

451

Absomption Stage Absorb-Float Transition Float Stage Equalise Stage Battery Temperature Compensation
Voltage Net Change Voltage Voltage Reference Temp. A Ref. A Temp. Co.
[48.0-62.4 V] (25 % of Battery Capacity) [48.0 - 60.0 V] [48.0-64.8V] [-10 - <Ref B> °C) [-10.0 - 0.0 mV/Cell"C]
57615 01-50%] 5401 5835 251 B0
Current 105 Current Current Reference Temp. B Ref. B Temp. Co.
{as % of Max Chrg Cument) Change Time {as % of Max Chrg Cument) {as % of Max Chrg Cument) [<Ref A= - 70 *C] [-10.0 - 0.0 mV/Celi*C]
[1-100 %] [1 - 240 min] [1-100 %] [1-100 %] 30 30K
60}%| o4a 30/ 20 A 200 A Min. Comp. Temp.
Max Time Long Term Voltage Time [-10 - <REF A= *C]
1 - 240 min] [48.0 - 60.0 V] [1.0 - 10.0 hours] 0=
1200 534 20/

Float Stage
FLOAT STAGE :After completion of the charge cycle the inverter will enter the FLOAT STAGE. mﬁ' oV
This setting reflects a Voltage that the system will maintain, with a good state of charge, for : ' e
a long period. If the generator continues to run past the absorption or equalise stage for any =
reason, such as maintaining a high load, the inverter will keep the batteries at the float stage Current o i
Voltage — not exceeding the Current set — until the generator is shut off. When the generator ﬁs ?EE{%” Chrg Cument)
or mains voltage is present for longer than 24 hours the charger will drop to the Long Term 204 37A

Voltage to maintain a good state of charge for the lowest charge current. This is particularly
useful in boating marinas where shore power may be connected for long periods.

Long Term Voltage

[48.0 - 60.0 V]

Note: SoC will be set to 100% when Float Charging Mode is entered.
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THE EQUALISE STAGE is not employed every time the
batteries are charged but is a periodic charge process that
raises the battery Voltage above the normal voltage settings
to a point where the batteries will, essentially be in a state of
overcharge. This is necessary to overcome any variations in
voltage between individual cells that occur naturally in a battery
bank that is cycled between load and charge cycles. These
variations can cause a drop in performance in the battery

bank and must be “equalised”. In flooded cells this process is
sometimes called “gassing”, that is when the batteries sound as
if they are lightly boiling. In flooded cells this bubbling helps to
circulate the electrolyte fluid within the cells.

The Equalise stage will raise battery voltage to the equalise
Voltage level and maintain this voltage for the equalise Time.
The equalise Current will not be exceeded. If using Sealed
batteries, the EQUALISE STAGE may be at the same voltage
as Absorption voltage but for a longer period of time. Check with
the Battery supplier.

TEMPERATURE COMPENSATION: Most lead acid batteries
require the charging voltages to change with temperature
(Temperature Compensation). The temperature compensation
between the Min. Comp. Temp and Reference Temp. A is
set in the Ref. A Temp. Co. The temperature compensation
between the Max. Comp. Temp and Reference Temp. B is
set in the Ref. B Temp. Co.

The temperature compensation between the Reference Temp
A and Reference Temp. B is zero and equals the charge
voltage setting.

Ref. A Temp. Co. and Ref. B Temp. Co sets the charge
voltage change in mV per deg C for each 2V cell .

For example using settings in the diagram to the right and
assuming a 48V battery bank (24 cells) and a charging voltage
target of 57.6V (absorption stage).

Charge voltage at 10C = 57.6 + ((10-25) x -5.0 x 24 / 1000) =
59.4V

Charge voltage at 40C = 57.6 + ((40-30) x -3.0 x 24 /1000) =
56.88V

Charge voltage between 25C and 30C is 57.6V

For your reference the total voltage compensation per deg C for
the battery pack is displayed.

Temperature compensation is set to zero and is not available
when Lithium Batty Type is selected.

Equalise Stage
Voltage
[48.0-628V]
hB.8l=
Current
(= % of Max Chrg Cument)
[1- 100 %]
205 A
Time:
[1.0 - 10.0 hours]
20

Battery Temperature Compensation

Reference Temp. A
[-10 - <Ref B= °C]

25=
Reference Temp. B
[<Ref A= - 70 *C]

=
Min. Comp. Temp.
[-10 - <REF A= *C]

0

Max. Comp. Temp.
[<REF B - 70 *C]

45i=

Ref. A Temp. Co.
[F10.0 - 0.0 mW/CellC]

Ref. B Temp. Co.
F10.0 - 0.0 mViCell™C]

503
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AC Source Settings

The next tab in our settings menu is the AC Source tab. In this section we are able to change important settings
relating to either the generator or the mains voltage. We use the words AC Source rather than Generator or
Grid power as the SP PRO can be used in a variety of applications which include either of those AC supplies.

There are four sub-tabs within this section:

« AC INPUT, relates to general settings that apply if either a generator or the mains grid are used as input power.
+ GENERATOR AUTO START relates to conditions that will start the generator automatically.

* GENERATOR SCHEDULE START allows programming of scheduled run times for the system.

* GENERATOR CONTROLLER SETTINGS is used to set up parameters that relate to the motor generator.

AC Input
This tab allows you to change the conditions under which the AC Input will be utilised by the SP PRO and
transferred through to the AC Load.

inverter Battery Charger AC Source  Solar Hybrid Control  System Inputs /Oulputs  Shunts  Bepansion Cand Wiring Diagram
AC Imput  Generstor Auto Stat  Generstor Schedule Sttt Generstor Cortroller Settings

Primary Source Altemative Source AC Input Logging
Min AC Voltage Min AC Frequency Resynch Delay Altemate AC Source Min AC Voltage Peak Voitage
[1-25%]  [1--0%] [60-60 5] Power £1-25%] 2 [120- 140 "—\':’i__
104z [218v a6 esrz | 60fs | | [01-150kW] : A0} [216v 130121 [an1y
L ] il 230~ [rw | L
Max AC Voltage Max AC Frequency Over-Frequency End =L <] Max AC Voltage
[1-10%] _ -10% [51.0 - 52.2 He] [1-10%] Bxdemal Cument
1015 [264V 14 [505Hz 5200 1002 [264v ] Trensformer
—_— L | Extem. Contactor/CT
Max AC Voltage. Min Chrg V. 0% Load Export Ramp Time Min AC Frequency Dissbled o
10 min avg [207-207 V] [1 - 20 min] [1--10 %]
[210.0-264.0V] 207012 6% 0K [e50mz |
264015 e
Min Chrg V. 100% Load Max AC Frequency 50 5
[216-230V] [1-10 %] :
200} 10/ [55.0 Hz

THE PRIMARY SOURCE configurations set the AC voltage and frequency at which the AC source will disconnect, when
an export power limit occurs or when the charge power taken from the AC Source is limited.

Min AC Voltage Anp Max AC Voltage. These parameters

Primary Source

Min AC Voltage Min AC Frequency Reconnect Delay
are set as a percentage of the Nominal AC Voltage setting [1--25 %] [1--10 %] [1-6003]
(under the Inverter tab). If the AC source voltage goes outside it s 8012
these limits the SP PRO will disconnect from the AC Source. Max AC- Voltage Max AC Frequency Over-Frequency End
The defaults (as shown) are for Australia and NZ. C 1:;2 s 'mf“l Sro-sairE e
Min AC Frequency aAnp Max AC Frequency. The Max AC Voltage. Min Chrg V. 0% Load  Export Ramp Time
parameters are set as a percentage of the Nominal AC é?g:’_‘;g’fm [207 - 207 V] — [1 - 20 min] -
Frequency setting (under the Inverter tab). If the AC source 264012 : :
frequency goes outside these limits the SP PRO will :’;C:‘;Cg\)]’ 100% Load
immediately disconnect from the AC Source. The defaults (as 2200/

shown) are for Australia . For NZ. set the Min AC Frequency to -10 (45Hz).

Max AC Voltage, 10 min avg. This setting is only used in a Solar Hybrid system. For off grid systems set it to the
maximum value of 264V. If the 10 minute average of AC Source Voltage goes above this value then the SP PRO will
disconnect from the AC source. The default of 255V is suitable for Australia. Set this to 248V for New Zealand.

Min Chrg V 100%.and Min Chrg V 0% These setting are used in Solar Hybrid systems to reduce the charge power
from the grid when the voltage is low. The charge power taken from the AC source reduces linearly as its voltage drops
below Min Chrg V 100%, reaching zero at or below the Min Chrg V 0%. The defaults as shown are for Australia and NZ.

Reconnect Delay In a Solar Hybrid system, the time the AC source is in tolerance before re connecting to the grid. This
delay does not apply to off grid or mobile systems. The defaults as shown are for Australia and NZ.

Over-Frequency end In a Solar Hybrid system the export power is reduced with over frequency of the grid. This setting
is the grid frequency at which the export power reaches zero. The defaults as shown are for Australia and NZ.

Export Ramp time In a Solar Hybrid system, the time it takes the export power to ramp up to full power after a grid
connection or re-connection. The defaults as shown are for Australia and NZ.
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For off grid systems, these limits are important because allowing higher voltages from a generator may shorten the life of
appliances; while allowing low voltage and frequency from a generator may overheat or overstress motors. The quality
of supply to the load will be better with tighter settings, however this will also cause the inverter to disconnect from the AC

Source and power the load from battery supply more often.

For Solar Hybrid systems, these settings need to align with the requirements of the local grid connect standards. The
default settings are suitable for the Australian grid. For the New Zealand grid, Min AC Frequency and Max AC Voltage, 10

min average need to be changed to -10 and 248 respectively.

ALTERNATIVE SOURCE. Configuration settings are used in place of the PRIMARY SOURCE
settings and the AC Source Power setting (in Quick Start section). The SP PRO uses these
settings when running a backup generator in a Solar Hybrid system, a second generator in
an Off Grid system or shore power in a mobile installation.

The Alternative Source is selected when the configured digital input is active. The digital
input is configured using the Normal/Alternate Input Power Selector parameter in the
Inputs/Outputs section.

If a backup generator is required in a Solar Hybrid (On Grid) system, the optional Grid Fail
Generator Backup Module will need to be installed.

Alternate AC Source Power sets the capacity of the Alternative AC Source. If the
alternative AC source is a generator then set this to its continuous power rating. If the
Alternative AC source is shore power then set this to the rating of the shore power outlet.

Min AC Voltage Anp Max AC Voltage. These parameters are set as a percentage of
the Nominal AC Voltage setting (under the Inverter tab). If the AC source voltage goes
outside these limits the SP PRO will immediately disconnect from the AC Source.

Min AC Frequency anD Max AC Frequency. The parameters are set as a percentage
of the Nominal AC Frequency setting (under the Inverter tab). If the AC source frequency
goes outside these limits the SP PRO will immediately disconnect from the AC Source.

Extern. Contactor/CT. If a pass though current of greater than 63AAC (125AAC
SPLC1200 and SPLC1202) is required then this setting is enabled when an external
contactor and current transformer of up to 1000A AC is installed. The current rating of the
external current transformer is entered in External CT.

See separate Installation instructions TNO057 available from the web site under the
Support tab.

The AC INPUT LOGGING is a Quality of Service monitoring function which sets the Peak
Voltage threshold at which the inverter will record a performance data event. (Peak
Voltage of AC rather than RMS - 240V AC has a peak voltage of 340 V)

If you have particularly sensitive loads such as computers and plasma TVs, you may
choose to set this to a low value to monitor power quality and record any unexpected high
voltages coming from external supply sources.

Altemative Source

Altemnate AC Source
Power
[0.4-2174 A]

B A -

Min AC Voltage
[-1 - -30 %]

10 216V
Max AC Voltage
[1-10 %]

W= 264V
Min AC Frequency
[-1--10 %]

-0 45.0Hz
Max AC Frequency
[1-10 %]

0= 55.0Hz

BExtemal Currert
Transformer

BEdem. Contactor/CT
Dizabled -

BEdemal CT
[50 - 1000 &)

s0ls|A:5A

AL Input Logging
Peak Voltage
[120 - 140 %]

1305 441V
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Generator Auto Start
The use of an auto start generator in an Off Grid system is essential as a backup energy source in times of poor
Renewable Energy production. In an Solar Hybrid (ON Grid) system the installation of an auto start generator
can also provide excellent backup in times of extended outages without the need for oversized battery bank.
This section explains how to use the generator to maximise battery life whilst obtaining the lowest operating
costs on the system. The Generator Auto Start tab enables you to change the conditions under which the
generator will start and stop. When a generator is started it will give first priority to service the AC Loads and
any leftover available generator capacity will be used to charge the batteries.

| Inverter | Batteny I Charger| AC Source |Solar Hybrid Contral I System I Inputs / Outputs | Shunts I Expansion Card Wiring Diagmm|
AC Input | Generator Auto Start | Generator Schedule Start | Generator Controller Settings |

Generator Lock Out Ovenide On SoC Momal On SoC Might Assist

On Low Battery Voltage On Low SoC Start SoC Night Assist Start SoC

0% Battery Load Disabled ) 1-100% _ [Disabled o] [1-100% )

[38.6-48.0V] 655 801
4302 Start SoC Start Time

0100 %) Stop SoC [00:00 - 23:58] Stop SoC

100% Battery Load A= [1-100 %] 18:00 o [1-100%]

[39.6 - 43.0'V] 8515 0=
439/2 Stop SoC Stop Time

[1-100 %] [00:00 - 23:58]
e 18:30 s

GENERATOR LOCK OUT OVERRIDE Generator Lock Out Overide

On Low Battery Voltage On Low SoC
On Low Battery Voltage: As a safety net the SP PRO

: 0% Battery Load Disabled -
will always start the generator based on battery voltage, [38.6 - 48.0 V]
regardless of the battery SoC or the status of the Generator 4202 Start SoC
Lockout. When the battery voltage drops below the On Low [1-100 %]
Battery Voltage settings, the generator will start and run for [Lgﬂﬁx Eﬁ‘;ﬂ"l’ Load 4015

the Minimum Run Time. 4392 Stop SoC

On Low SoC: When the On Low SoC is enabled and the - e
state of charge falls below Start SoC at any time during the :
GENERATOR LOCK OUT period the generator will start and

run until the SoC reaches Stop SoC or at the least for the

Generator Minimum Run time.

The ON SoC NORMAL setting applies at times other than when other SoC Start 0On SoC Momal

Stop functions are active including during Generator Lock Out times. If SoC falls Start SoC

below Start SoC% the generator will be started and will charge until Stop SoC% [1- 100 %] ~
or for Generator Minimum Runtime if Stop SoC% is reached before the minimum il
runtime has elapsed. By not allowing the generator to take the batteries to 100% Stop SoC

avoids the generator from being too lightly loaded as batteries become full. It is [1- 100 %]

more efficient to allow Renewable sources to fill the batteries to 100% gels
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The ON SoC NIGHT ASSIST state of charge control
monitors the State of Charge through the highest usage
period, usually during the evening. If the battery level

has dropped to the Start SoC level at the appointed time
(between the Start Time and the Stop Time)the SP PRO
will start the generator and raise the state of charge until
the batteries reach the Stop SoC level. This prepares the
system for the night ahead.

By moving the bottom slider to the right you can access
more settings in this field.

ON SoC RENEWABLE PREFERRED is designed to
monitor the input from the solar array and, on a day when
the renewable sources may be low in output, on a cloudy
day or a day with no wind, start the generator at a lower
state of charge to ensure the batteries do not get too low.
This setting allows you to set a Start SoC percentage and a
Stop SoC percentage that will keep the batteries in a “safe”
state of charge.

If the solar input does not meet the usual consumption level
you can start the day with a compensating charge that will
enable the normal solar input to fully charge the batteries.

The necessity for this charge can be worked out in
conjunction with a Selectronic Accredited Integrator
(Australia Only).

On SoC Might Assist
Might Assist

| Disabled

Start Time
[00:00 - 23.58]
18:00

Stop Time
[00:00 - 2358}
18:30

On 5o Renewable Prefemed

Bl L]

Renewable Prefemred

| Disabled

-

Start Time
[00:00 - 23:55]
0700

Stop Time
[00-00 - 23:59]
1400

Ak

LlLd

On Sol Renewable Assist

Renewable Assist

Disabled

Start Time
[00:00 - 23:58]

0700

Stop Time
[00:00 - 2358}
08:00

L3

Ak

Start SoC
[1-100 %]

Stop SoC
[1 - 100 %]

Start SoC
[1-100 %]

Stop SoC
[1- 100 %]

Start SoC
[1-100 %]

Stop SoC
[1 - 100 %]

80

50 =

40+

B0=

60

- |
(=]

4 r

-
-
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The combination of all these settings should give you a battery protection program that should look something
like this.......

110

L ] v @ (On SoC Renewable
. | Prefered

100 |
. == ¢ = Generator Lock Out
| Override
I ‘ ' @mmm On SoC Renewable
Assist
80 I @=== On SoC Night Assist

920

70

@ S0C Gen Start

60

@ SoC Gen Stop

SoC Level

50

40

. |
30 I | |

20 .

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Time

When you get up in the morning, before the solar panels are working at their best, the generator runs for an
hour or so while you are cooking, or heating the bathroom for the kids, and starts the day with a support charge
(see SoC Renewable Assist).

Then it shuts down during the day when you expect that the solar panels will be carrying the load; then it may
start again later that night when the night load is at its highest or if there has been a cloudy day and there hasn’t
been as much solar input as you would have expected.

Throughout the whole day there is always the lower Generator Lockout Override “safety net” level that will
not allow the batteries to get totally flat. A Selectronic Accredited Installer can help you arrive at the most fuel
efficient program to suit your particular needs.

The above system of Generator Auto Start SoC Start and Stop levels prevents the
generator from charging the battery bank during the batteries least energy efficient
stage; the highest voltage with the least amount of absorbed amp hours. This

For 100% SoC
Ovemide Stop SoC

reduces the generator run time, saving fuel. [Disabled v]
This type of system is called Partial SoC control. A battery system will perform [1-1004]

well in partial SoC conditions however it is desirable to periodically fully charge
a battery bank and bring the SoC to 100% by allowing the charger to complete
through to Float stage.

|
L

Referring to the section FOR 100% SoC, if Override Stop SoC is enabled then
during the Normal or Night Assist times, the generator will continue to run and
charge the batteries right through to Float stage. This will occur according to the
Occurs Every setting. In this example it occurs every 7 days.
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The generator will also start if there is a persistent load on the batteries. Battery
Load sets the level at which the generator will be started if the average load
exceeds the preset level for more than 5 minutes.

Battery Load is the actual power being drawn from the battery bank. For
example, if say solar is providing all the power to the site load, then no power will
be coming from the battery bank i.e. Battery Load is 0 kW and the generator won'’t
be started.

On 15 min Load is similar to the previous screen except the settings take effect if
the average load exceeds the preset Battery Load limit for more than 15 minutes.

We previously discussed mid point monitoring and its ability to help determine a
battery fault. This screen allows you to choose if a mid point Voltage Error should
start the generator. The generator will then perform a full charge of the battery
bank and if equalise is enable will perform an equalise charge.

On 5min Load
5 Min Load

Dizabled

Battery Load
[0.2 - 15.0kW]

On 15min Load
15 Min Load

40

| Disabled

Battery Load
[0.2 - B5.0 kW]

On Mid Point
Voltage Emor

30

-

Enabled

41



SeLecTroruc

9

Generator Schedule Start

Some people have predictable times when they require a generator to run, such as when a regular plant
watering routine requires pumps to run, the program contains the ability to predetermine four different
schedules.

| AC Input I Generator Auto Start | enerator Schedule Start | Generator Controller Settings |

Run Schedule Inverter Unavailable Schedul
Schedule 1 Schedule 2 Schedule 3 Schedule 4 Schedule 1

| Disabled ~| |Disabled v | [Disabled v | |Disabled »|  |Disabled -
Sched. 1 Day Sched. 2 Day Sched. 3 Day Sched. 4 Day Sched. 1 Day

(Al - [a =] [a | [ - [ -
Sched. 1 Start Time Sched. 2 Start Time Sched. 3 Start Time Sched. 4 Start Time Sched. 1 Start Time
[00:00 - 23:59] [00:00 - 23:55] [00:.00 - 23:59] [00:00 - 23:59] [00:00 - 23:59]

00:00 = 00:00 | 00:00 3 00:00 o 00:00 =
Sched. 1 Stop Time Sched. 2 Stop Time Sched. 3 Stop Time Sched. 4 Stop Time Sched. 1 Stop Time
[0:0-00 - 23:55] [00:00 - 23:55] [00:00 - 23:59] [00:00 - 23:59] [00:00 - 23:59]

00:00 % |Ensbled «| 00:00 %4 [Enabled =| 00:00 2 |Enabled «| 00:00 I [Enabled = 00:00 =

Each of the four Schedules (specified as Sched. x in the following examples) can
be enabled or disabled.

Using Sched. x Day you can choose a day of the week, all weekdays, all
weekends or everyday (All).

42
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Run Schedule
Schedule 1*
Enabled -

Enablad
Disabled |

Al v
Sched. 1 Start Time
[0 040 - 23:59]

00:00

Al

Sched. 1 Stop Time
[0 00 - 23:50]

0 = (aed <]

Schedule 2
| Disabled -|

Sched. 2 Day™
['I'}nmday v]

Maonday
Tuesday

Wednesdﬁ

Friday

Saturday

Sunday

Manday to Friday
Saturday to Sunday
Al
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A Sched. x Start Time

And a Sched. x Stop Time

The Sched. x Stop Time can be enabled or disabled. If the stop time is enabled
the SP PRO will automatically turn off the generator at the end of the scheduled
time or, if disabled, the generator will continue to run if a full charge cycle has not
been completed or until all other generator turn off criteria have been met.

As an example, lets imagine you run a yoga class every Saturday morning and
you wish to run a reverse cycle air conditioner for the period of the lesson. You
may choose to run the generator during this period to prevent stress on the
batteries. In this case the schedule would look like this.

Schedule 3
| Disabled -

Sched. 3 Day
£ 7

Sched. 3 Start Time™
[00:00 - 23:59]

05:00 =

Sched. 3 Stop Time
[00:00 - 23:50]

o0 e (Embea )

Schedule 4
| Disabled -
Sched. 4 Day
A v
Sched. 4 Start Time
[00:00 - 23:59]

00:00 =
Sched. 4 Stop Time™
[00:0:0 - 23:55]

22:00 £ |Enabled -

Enabled
Disabled

Run Schedule

Schedule 1*

| Enabled -
Sched. 1 Day™
[Saturda'_.r v]
Sched. 1 Start Time*
[0 040 - 23:59]

09:00 =

Sched. 1 Stop Time™
[00:00 - 23:50]

E00 |2 |Enabled +
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By moving the slider to the right we find an INVERTER UNAVAILABLE SCHEDULE table. In the unlikely
event that the SP PRO enters a shutdown condition whereby the inverter is unable to operate, the backup
schedule can take effect in to start and stop the generator in addition to the existing Run Schedule. In the
cases where the inverter is unable to operate, the AC Loads are powered directly from the generator via the
built-in AC powered transfer contactor.

Inverter Unavailable Schedule

Schedule 1 Schedule 2 Schedule 3 Schedule 4
| Disabled v| |Disabled v| |Disabled v| [Disabled v
Sched. 1 Day Sched. 2 Day Sched. 3 Day Sched. 4 Day
A »| |a | [ »| |a -|
Sched. 1 Start Time Sched. 2 Start Time Sched. 3 Start Time Sched. 4 Start Time
[00:00 - 23:58) [00:00 - 23:58] [00:00 - 23:585) [00:00 - 23:58]
00:00 & 00:00 & 00:00 &  00:00 :
Sched. 1 Stop Time Sched. 2 Stop Time Sched. 3 Stop Time Sched. 4 Stop Time
[00:00 - 23:55) [00:00 - 23:58] [00:00 - 23:55] [00:00 - 23:58]
00:00 +  D0:00 s 00:00 &  00:00 :
A typical example would be to run a freezer four times a day, for two hours — Inverter Unavaiable Schedule
every day, say with the first as an example from 6 am to 8 am. This function can Schedule 1*
minimise food loss and provide a safer environment until the inverter shutdown | Enabled -|
cause is determined. The size of the generator fuel tank should be considered in
the design. Sched. 1 Day
T -]
Sched. 1 Start Time™
[00:00 - 23:59]
06:00 :
Sched. 1 Stop Time™
[00:00 - 23:58]
08:00 =
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Generator Control Settings
The last tab in the AC Source section is the Generator Controller Settings

[ AC Input | Generator Auto Start | Generstor Schedule Start | Generator Cantraller Settings |

(Generator Generator Lock Cut (Generator Exercize Generator Remain on Signal Timing
Generator Controller m@ Generator Lock Out Generator Exercise ﬁ.g.':zd (B50-100%) of  Gyan Output Delay
[0 - 10 min] 50 - 100 %] [05-30.0-] S0
Auto Start Available 05 Stant Time Start Time B3 =L
WamWTme o u weo i
iz e T Sy e e Do
10/2] Cool Down Time [00:00 - 23:59] . [1-1004d] § Confirm Start Time
[0 - 10 min] 06:00 2 0L [15-1205]
= £
Generator
If there is an automatic generator permanently connected to Generator Controller Pre-synchronised
the system the Generator Controller setting should be set to [Enamed ,] ;‘:TE‘FH::]' Time
Enabled. This is highly recommended for OFF Grid systems ] e
If there is no automatic generator connected it should be Auto Start Available =
Disabled. | Assume Always *| Wam Up Time
The Auto Start Available control allows 2 states. Follow Input ) ) [0 - 10 man]
. . . Minimum Runtime -
allows you to switch the generator availability on and off with [5 - 120 min] 15
an input signal (normally 12 volts from the generator). This 10~/ Cool Down Time
ensures that the SP PRO will not try to start the generator if it = [0-10 min]
has become unavailable, e.g. starter battery flat or generator 0t
maintenance is being performed. Assume Always allows the
inverter to operate as if the generator is always available.
Minimum Runtime determines the shortest time the generator will run. This is
to ensure the generator wont start and stop too frequently.
The Pre-synchronised warm Up Time is the length of time, after the
generator starts, before the generator is connected (Transferred) to any load.
This is then followed by the Warm Up Time, the length of time, after the Pre-
synchronised warm Up Time, before a charging sequence starts. Once
synchronised, the AC Load is transferred to the generator during the Warm
Up Time. The staged warm up sequence allows the generator to circulate
the oil within the motor thoroughly and to allow the motor to reach operating
temperature before being heavily loaded by the charger.
Generaor Lock Out
Cool Down Time disconnects the load from a generator for a period of time Generator Lock Out
before shutdown to allow turbochargers to cool down before switching off. The Enabled -
Cool Down Time is overridden if generator is stopped using front panel push
button. Start Time
[00:00 - 23:58)
Generator Lock Out provides a “quiet time” when the generator will not 22:00 &
run unless the batteries get to a dangerously low level ..low level as set in Stop Time
the Generator Lockout Override (“Generator Auto start” tab). This setting is [00:00 - 23.58]
generally used for overnight operation. 06:00 =
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If the system design calls for very little, or infrequent generator input it is wise to
run the generator periodically to keep the internal parts of the motor covered with
oil and to keep the starting battery charged.

To use this feature Enable Generator Exercise and enter the Start Time the
generator will run. Max Days determines how many days between generator
starts. In this example the generator would start 30 days after the last time the
generator was called for, would start at 18:00 and would run for the period set in
Minimum Runtime.

GENERATOR REMAIN ON. This feature allows you to determine the minimum
load will keep the generator running after a stop condition has been achieved, thus
avoiding significant battery discharge. This term is expressed as a percentage of
the inverter size. In this example the inverter size is a 6 kW and AC Load (50 -
100%) of rating is set to 80%. Therefore whilst the load on the system exceeds
4.8 kW (80% of 6kW) the generator will continue to run.

The Start output Delay setting determines the length of time after the generator
run signal is initiated by the SP PRO, either by an external request, load
requirement or by a battery charge requirement, before the generator start pulse is
initiated.

Start output Time is the length of time a start pulse is sent. This output can be
used in a pulse start/pulse stop type generator control.

Confirm start time is the time the SP PRO waits before deciding the generator
hasn’t started. The SP PRO will try a total of three times to get the generator
running with a 60 second pause between each attempt.

Generator Exercise
Generator Exercise

Disabled -

Start Time
[00:00 - 23:58]
18:00

Max Days
[1 - 100 d]

L3

0=

Generstor Remain on
AC load (50 - 100 %) of
rating
[50 - 100 %]
80 =

Signal Timing
Start Output Delay
[0.5-30.0 5]

20

Start Output Time
[0.5-30.0 =]
20=

Confirm Start Time
[15- 120 =]
=

SIGNAL TIMING GRAPH The below graph depicts the relative timing for the Generator Run and the Generator

Start signals.

When the generator is requested to start (A), the Generator Run signal is immediately asserted. After a delay
equal to the Start Output Delay (A to B) the Generator Start signal is asserted (B) for a duration equal to the

Start Output Time (B to C).

When the generator is requested to stop (D) the Generator Run signal is immediately de-asserted at the same
time that the Generator Start signal is asserted for a duration equal to the Start Output Time (D to E).

Generator Run J

Generator Start | | ||

|
A B c D E
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Solar Hybrid Control Settings

The Solar Hybrid Control settings are enabled when the Unit Application is set to Solar Hybrid (On Grid) and
SoC Control is Enabled. They allow the system designer to determine when a defined amount of stored battery
energy is utilised in conjunction with the connected renewable energy sources to optimise their use. Optimum
use of the renewable and stored battery energy gives the SP PRO control over when and the amount of grid
energy, if any, is required to power the connected loads. Using the settings below provides this flexibility.

inveder Battery Charger AC Source® Solar Hybrd Control System Inputs / Outputs® Shunts  Expansion Card Wiing Diagram
Prioeity 1 Priorty 2 Prodty 3 Prioty 4 Priodty 5 Prioty 6 Priosty 7 Prioriy 8

Activation AL Source Inverter Control Charger Control Charger Ovemide Power Overide
Dt aril Tine Acivation Dighal Corted Acivalion Grid Input Limt AC Load Support Limt,  Battery Charging Battery Charging Inverter Target
Date Time Activation®  Day Adtivation Input [00-150M]) From Battery Chagng On 5| | | [Chogon v| [@o-1s0MM
Enabled v (m v|  |None v 50 kW o] || BO-1SORA : 00k few ]
; 4 15012 [kw | Restricted Charge Limit  Overmide Charge Limit L |
Begin Date Start Time Activation Input Level ’ = [00-150kW) [0.0 - 15.0 kW]
[1 Jan - 31 Ded] [00:00 - 23:58] pctive High = Grid Export Limit SoC Support Limit 1500 ggw | 15005 fkw \,
01 Jan @~ o000 o [0O-1508W]  [1-100%) e
Active Oulput 15005 kW ~| 60} Start SoC  Stop SoC
End Date Stop Time : 7 : [1-100%] [1-100%]
[1 Jan - 31 Dec] [00:00 - 23:59] Grid Disconnect Inverter Shutdown 551 70
31 Dec B~ o000 k& Disabled v Disabled v

AL Source limit during
Overmide

FRe-Order Priorty

Priorties can be relocated to a higher or lower position <- Higher Lower -»

PRIORITY 1 to PRIORITY 8

The Solar Hybrid Control is made up of eight groups of identical settings with each assigned and labelled a
priority level from 1 to 8 with priority 1 being the highest. If two or more Priority Schedules are active at the
same time, only the highest priority settings will apply.

Grid Input Limit ~

When a Priority schedule is active, all of its configuration options are active during that time. To see what
Priority group is active and the limits that currently apply, see the SYSTEM REGULATION STATUS under the
DATA VIEW NOW display..

The following configuration options are common to all of the Priority schedules

ACTIVATION controls when the limits and controls set for that  aqtivation
Priority schedule become operational. ACTIVATION is divided = Enable Date Time Activation

into two sections:- [Enabhd ,]
Enable Date and Time Activation setting. Use Begin Date Active Dates Active Time
and End Date to set the inclusive date range over which you Begin Date Day
want this Priority Schedule to be active. By default the range [1 Jan - 31 Ded] [Nl v]
is all year and only requires adjustment if part of a year such 01 Jan g Start Time
as summer is required. _ _
Day selects the days of the week (Mon, Tues, ..., Sat-Sun, End Date [00:00 - 23:59] -
Mon-Fri, All) when the schedule to be active. [ Jan - 31 Dec] 00:00 =
Select the Start Time and Stop Time (in 24 hr format) for the ' P%€ Elkg Stop Time
schedule to be active. If the Stop Time is earlier than the [00:00 - 23:59]
Start Time then the Stop time is for the following day. If the 00:00 N
following day is not selected in the Day or Date setting then the
schedule will stop at midnight on the last selected day.
The digital input set in Activation Input is also used to activate the Priority schedule. Digital Cortrol
This input will activate the Priority schedule regardless of the Date Time Activation. Activation Input
When set to “Rising” the Priority will be active when the input is high and inactive [Nnne v]
when the input is low. A “Falling” setting will control the priority in the opposite sense..

Activation Input Edge
Both Activation types (Date/time and Digital Control) can be used together [Hjsmg v]
remembering if one or the other is active then the Priority Schedule will be active.
During Activation, the output set in Active Output will be energised and can be used [T'm Output ]

ane w

to signal other devices or to drive other inputs in the SP PRO.

Doc #010005 Rev20 2018 | 47



SeLecTroruc g

AC SOURCE controls the grid connection in three ways:-

Set the Grid Input Limit to the maximum draw from the grid supply. This limit will
override the AC Source Power limit configured within the Quick Start settings. Any
AC Load demand above this limit will be supplied from the Battery plus renewable
energy sources (Battery / RE system).

This limit will only be breached if the AC Load demands more power than is
available from the Battery / RE system or if the SoC Support Limit within the Priority
schedule is reached.

Set the Grid Export Limit to the maximum power to be put into the grid. This limit
will override the AC Source Power limit configured within the Quick Start settings.

This limit only applies to Managed AC Coupling or DC Coupled PV and must be set
to the maximum (15kW for SPMC models and 30kW for SPLC models) when using
Generic AC Coupled supply.

Enable Grid Disconnect to switch the SP PRO into standalone mode and operate
completely on the Battery plus any renewable energy generation. No grid export or
grid battery recharge is possible when the Grid Disconnect is Enabled

The Grid Disconnect setting will be overridden if the SoC Support Limit within the
Priority schedule is reached or if Inverter Disconnect is Enabled.

The Grid Disconnect setting will be disabled and greyed out in all secondary
inverters in a multi phase configuration. Only the primary inverter controls this
function.

INVERTER CONTROL manages the AC Load Battery Support by controlling the
amount and limit of battery support.

AC Load Support Limit sets the maximum AC Load power that can be supported
from the battery bank when the SP PRO is synchronised to the AC Source (Grid)
supply. This power does not include any contribution from AC or DC Coupled PV.

This limit is overridden to zero when the SoC Support Limit is reached.

SoC Support Limit sets the minimum Battery SoC that the AC Load Support and
AC Source control will operate to. When the SoC Support Limit is reached any
discharge demand on the battery is diverted to the AC Source (Grid) supply. When
the SoC recovers by 20% of the battery’s discharge (e.g. back to 68% with a SoC
Support Limit setting of 60%) then the AC Load Support Limit will once again

apply.

Setting Inverter Disconnect to Enable switches the SP PRO into grid feed through
mode and operate completely from the Grid and AC Coupled PV. No DC Coupled
grid export, grid battery recharge or AC Load Support is possible during times
when the Inverter Disconnect is Enabled.

The Inverter Disconnect setting will be overridden if the AC Source (Grid) supply
falls outside AC voltage and frequency tolerance. There will be short break in
supply (< 1.0 seconds) while the Inverter functions switches on-line to provide
back-up power.

The Inverter Disconnect setting will be disabled and greyed out in all secondary
inverters in a multi phase configuration. Only the primary inverter controls this
function.
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AC Source
Grid Input Limit
[0-217.4 A]

2083 A -

Grid Export Limit
[T-217.4 4]
208 A -

Grid Disconnect

| Disabled -
Inverter Control
AC Load Support Limit.
From Battery
[0 - 50 kW]

150 KW -
SoC Support Limit
[1- 100 %]

60 =

Inverter Disconnect
Disabled -
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CHARGER CONTROL restricts the total AC power level and all the AC sources (if any) from which the battery
is being charged. The settings under Charger Control are active until the Battery SoC drops to the Start

SoC setting under Charger Override, at which point the settings under Charger Override become active. The
Charger Override settings will remain active until the battery SoC reaches the Stop SoC setting.

The settings below apply to both the Charger Control and the Charger Override.

Battery Charging sets the charging source. The three options are:-

CHARGING ON: The SP PRO will comply with the requirements of the “Charger” Settings unless they exceed
the Restricted Charge Limit setting. If the rating of the inverter is less than the Restricted Charge Limit
setting then the inverter’s rated charge power will apply. This will reduce as temperature of SP PRO increases.
The Grid Input Limit setting can also affect the charge power as this cannot be exceeded when charging from

the grid.

In summary the max charge power is the lesser of the following:

« The Charger settings limit. Charger Control

» The Restricted Charge Limit setting Battery Charging

» The inverter Charge power rating (temperature dependent). [[:harging on v]

* Available power from all charging sources (Grid Input Limit —Load power +
renewable Power).

The Charge Limit is displayed in the Data View > Now tab and is the lesser of:

+ The Restricted Charge Limit setting

+ The inverter Charge power rating (temperature dependent).

RENEWABLE ONLY: The SP PRO maximum charge power will be the lesser of the

Restricted Chame Limit
[0-2174 4]
20835 A -

R .. System Regulation Status
following limits. Solar Hybrid Active
* The Renewable Power available for charging = Renewable — Load power Priority 5
+ The Charger settings limit. AC Source Input Limit
» The Restricted Charge Limit setting 0.00 kW
» The inverter Charge power rating (temperature dependent). Giid Export Limit
The Charge Limit is displayed in the Data View > Now tab and is the lesser of: 0.20kW
+ The Renewable Power available for charging = Renewable — Load power Charge Limi
» The Restricted Charge Limit setting 150kW

+ The inverter Charge power rating (temperature dependent).

It should be noted that CHARGING ON setting with a Grid Input limit of OkW operates
the same as Renewable Only. This is because nothing can come from the grid during
charging so charging can only come from renewable sources.

Charger Ovemide
CHARGING OFF: Battery recharging disabled. This option will be overridden by any Batt .
DC coupled solar charging sources when the AC Source (Grid) is disconnected or the _
Inverter is disconnected. It will be overridden by any Generic AC coupled sources when Charging O -
the AC Source (Grid) is disconnected. Ovemide Charge Limit
[0.0- 15.0 kW]
CHARGER OVERRIDE settings become active instead of the Charger Control 15.0/2
settings when the Battery SoC transitions down though the Start SoC setting. They
revert back to the Charger Control settings when the Battery SoC transitions up Start S50C  Stop SoC
through the Stop SoC setting. Override Charge Limit settings have the same function = [1-100%]  [1-100 %]
as the Restricted Charge Limit settings. 2l 705
AC Source limit during Override allows an alternative AC source limit to be used m limit during
when the battery Charging is in Charger Override. ; -
Selecting Grid Input Limit (default value) means there will be no change to the AC Grd Input Limit -
Source Limit during Charger Override.
Selecting AC Source Power means that the AC Source Limit will change to the AC
Source Power setting in the Quick Start section under the Configurations Settings tab. e v
POWER OVERRIDE has no function within standard SP PROs. Contact Selectronic for details. :E‘T::Lm

00 A -
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System Settings

In this section we will look at how the SP PRO works with the whole system. Whether the SP PRO wiill
automatically recover from system faults, how it will alert you of problems and how it links with the computer

and other communication devices.

Inverter Battery Charger AC Source Solar Hybeid Control  System  Inpusts / Qutputs  Shurts  Expansion Card Wiring Diagram
Multiple Phase Settings

Alam
Beeper
Locked Qut

Lock Out Start Time

[00:00 - 23:59]

12200

Lock Out End Time

[00:00 - 23:59]
{0800

| ki — - |

AC Source

Disconnect Beeper

Disabled

The SP PRO is configured to recognise, and report, a number of events that can cause
damage to the system, such as overloads, low voltage batteries. These events can be

Automatic Fault Recovery
System Fault Recovery

Unit Fault Recovery

Multiple Phase
Disabled

Muttiple Charging

Muitiple Chargers

Enabled

Generic AC Coupling

Generic AC Coupling

Digabled

announced by a beeper within the SP PRO.

The Alarm - Beeper, may be set to:

Enabled - Beeper will activate at any time

Locked Out - Beeper will not activate during the Lock Out period. Set a Lockout Start
Time and a Lockout End Time.
Note: Beeper will activate after lock out if existing alarm still persists.

Disabled - Beeper will not activate for any alarms.

The AC source disconnect beeper provides an alert signal (five short beeps), once
per minute, if the SP PRO is not synchronised to the AC Source. This is disabled

by default and must be Enabled if you wish the system to signal that it is running on
battery supply during grid outages.

The Year to Date feature of the unit is used to monitor the systems performance on an
annual basis. You can choose the start date of that year with “Year to Date” Rollover
Date. This could be the day you installed it, the first day of the year or another date
that is relevant to the installation.

Through Detailed Data Log Interval you can choose how often an entry is made. A
short interval of 1 minute will give more detailed information, but for only four days. A
long interval of 30 minutes will give less detail but 120 days of records. A 15 minute

setting records for 60 days and gives a good balance between detail and the number

of days recorded.

The SP PRO has the ability to automatically attempt to recover from a fault situation. If
System Fault Recovery is enabled the SP PRO will monitor the situation that created
the fault, such as low battery voltage, and return the inverter to operation if the battery
voltage returns to a suitable level.

Similarly if Unit Fault Recovery is enabled an internal problem within the SP PRO,
such as overheating, is monitored and normal operation continued if the problem is

resolved.
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Managed AC Coupled Solar

Port 1 DTR/DCD Number of Devices

AL Source Limit Monitar
Monitoring Direction

20002 fkw |
Power Up Output Mode i
Power Up Oulput Mode

Dizabled

I=landing Power Limit
0.1 - 15.0 kW]

g0kl fkw ~]

Alam

Beeper
| Locked Out -
Lock Owt Start Time
[00:00 - 23:55]
Z2:00
Lock Out End Time
[00:00 - 23:55]
03-00

Alr

tl L3

AC Source
Disconnect Beeper

Disabled -

Time

"Year to Date™
Rollover Date
[de/rnm]

0/ =

Detailed Data
Log Interval

['IEmin -

Automatic Fault Recoveny
System Fault Recovery

| Enabled -
Unit Fault Recovery
| Enabled v
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The. SP. PRO can operatg ina Multiplg Pha§e configuration. Th(la Multiple Phase Mutiple Phase Settings
setting in each SP PRO in these configurations must be set to either be the L1 - Multiple Phase
Primary controller, L2, L3 Secondary or Split phase - Secondary. [Q_Semndaw .
Any SP PRO that is configured as L2, L3 or Split Phase Secondary will have the Grid

Disconnect and Inverter Disconnect functions in the Solar Hybrid Control disabled and

greyed out. These functions are configured as required in the L1 - Primary SP PRO

only which also controls these functions in all of the Secondary inverters.

Multiple Phase configurations require the use of external SYNC signalling and

additional control wiring between each phase unit. Consult Three Phase installation

instructions for further details including specific configuration requirements.

Systems with more than one SP PRO (two phase or three phase systems), have to be M"'mp: i:;?;i

set to accommodate multiple SP PRO charging sources. For each SP PRO connected

into the same battery bank, Enable Multiple Chargers is set to Enable. Disabled -]
Generic AC Coupling is only suitable for Solar Hybrid (On-Grid) systems and allows . .

the grid connected solar to continue to supply power to the load and to charge the Generic AC Coupling
battery bank during a grid outage. Generic AC Coupling
This setting allows the SP PRO to “kick off” any grid tie inverter that is connected to | Enabled v

the AC Load side of the SP PRO by ramping the frequency of the AC output of the

SP PRO, This AC Frequency ramp is triggered during a grid outage when the battery Frequency Ramp Limit
voltage rises to 2% above the SP PRO’s active Charge Voltage target. When the 0152 vl
battery voltage drops to 2% below the battery charge target, the output frequency of

the SP PRO will ramp back to nominal frequency.

5.2

Frequency Ramp Limit sets the maximum “Generic AC Coupling” ramp frequency

of the SP PRO above the “Nominal AC frequency”. For example if the Nominal AC
frequency is 50 Hz and the Frequency Ramp Limit is set to 2.5, then the output
frequency of the SP PRO will ramp to 52.5 Hz during a Generic AC Coupled frequency
ramp. This setting is available once Generic AC Coupling is enabled

The ON front panel button is used to set the SP PRO to either IDLE (SP PRO is Power Up Output Mode
monitoring but providing no AC output) or ON (Inverter output is operating normally) Power Up Output Mode
By default, when the battery supply is connected, the SP PRO will power up in IDLE [Idle —
mode. With the Power Up Output Mode setting, this can be changed to power up in
ON mode without having to press the ON button.

The SP PRO is designed to communicate with an external computer, either directly

connected or via a communications device to a distant location. Commurnication

Port 1 Baud Rate
There are two ports for this data transfer. When connecting through a modem DTR/ [57-51].“ v]
DCD control signals allow the modem to signal the SP PRO that a modem connection
has been established and when that connection has been dropped.

Port 1 DTR/DCD

Enabled -
These control signals can be enabled through Port 1 DTR/DCD and Port 2 DTR/DCD [ _ ]
while the speed of the data flow can be set with Port 1 Baud Rate and Port 2 Baud Port 2 Baud Rate
Rate. [EPE'l}l] ,]
When connecting directly with a computer through the USB port or data cables the Port 2 DTR/DCD
Port 1 Baud Rate would normally be set at 57600 bps (default). [Enabled v]

Note: Port 1 DTR/DCD is only provided for backward compatibility with previous
SP PRO models and is no longer supported.
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“Managed AC Coupled Solar” Section activates the AC coupled features within the
SP PRO including the communications link with the Selectronic Certified grid inverter.

The SP PRO Managed AC Couple Solar provides an efficient and convenient method
of adding solar that is connected via the AC Bus.

String Inverter selects the brand of grid inverter(s) that are connected to the SP PRO
in the Managed AC coupled system. Only one brand of grid inverter may be connected
to the SP PRO although any mix of compatible models within that brand may be used.

The SP PRO firmware now comes in two versions, one for both Fronius and ABB Solar
Managed AC coupling and a separate firmware for Powador Managed AC coupling. If
the firmware within the SP PRO does not support the selected and configured String
Inverter then SP LINK will go to the Firmware Update screen ready to update to the
correct version of firmware. See Firmware Update on

Number of Devices sets the number of compatible inverters that are connected to the
SP PRO in a Managed AC Coupled system. The maximum number of units is five so
long as the combined AC output of all connected compatible grid inverters does NOT
to exceeding twice the AC Power output rating of the SP PRO (some exceptions apply
based on battery size - See Islanding Power Limit setting below).

Communications Port 2 is not available when Managed AC Coupled Solar
is selected.

Selections other than and ABB Solar may be listed for older versions of
firmware or hardware and are provided for backward compatibility only.

Monitoring Direction determines how the AC Source Limit Monitor operates. When
Monitoring Direction is Export, and the exported power to the grid is greater than
Trip Power Limit for the Trip Time, the SP PRO signals the managed AC coupled grid
inverters to turn off. Setting these limits to suit the requirements of the connected utility
will ensure they are never exceeded.

When Monitoring Direction is Import, and the power drawn from the grid or
Generator is less than Trip Power Limit for the Trip Time, the SP PRO signals the
managed AC coupled grid inverters to turn off. This setting in useful in off grid systems
to maintain a minimum load on the generator or grid connected systems where the
utility requires a minimum draw from the grid.

Fallback Power. Only used with KACO Powador 00 or 02 series inverters built in 2014
or later. See “IN0018_xx SP PRO KACO Managed AC Coupling Installation Notes”

Islanding Power Limit (firmware 8.00 and above). Limits the output power of all the
connected compatible solar inverters when the SP PRO is islanding or Off Grid. This
is useful in Solar Hybrid systems with small battery banks and allows the maximum

Managed AC Coupled Solar
String Inverter

Fronius e
Number of Devices
[1-3]

265

AC Source Limit Monitor
Monitoring Direction
Impaort w
Trip Power Limit

[0.0 - 250.0KW]

0.50[2

Trip Time
[0 - 1000 =]

1=

Fallback Power

| Disabled -

Islanding Power Limit
[0.1 - 50 kW]

s00 KW -

amount of Solar to be installed and outputted when the system is connected to the grid by reducing this solar to
a safe level when islanded (during a grid outage).

This setting is automatically set based on the SP PRO model, battery size and brand of Selectronic Certified
grid inverter.

For more detailed information on Managed AC coupling please refer to the installation notes “IN0018_xx

SP PRO KACO Managed AC Coupling Installation Notes”, “IN0036_xx 005150 SP PRO ABB Managed AC
Coupling Installation Notes” or “IN0042_xx 005230 SP PRO Fronius Managed AC Coupling Installation Notes”
found on the web site www.selectronic.com.au
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Input and Output Settings

The inverter contains 4 digital inputs, 4 relay outputs, 2 analogue inputs (excluding 120 V models) and 3 digital
outputs, and these form the heart of the flexibility and sophistication of the SP PROs interface with the outside
world.

With these controls you can monitor when various set points are reached, switch on appliances when certain
criteria are met, protect the generator from damage due to low oil pressure, schedule a watering system to
switch on and off and many other functions.

m Maximum voltage to any input or output; 60 VDC. See SP PRO specifications for full details.

Inverter Eattery Charger AC Source™ Solar Hybrid Control  System  Imputs / Outputs  Shunts  Expansion Card Wiring Diagram

Digital Inputs Digital Control Analogue Control Generator Inputs Generator Outputs Alam Output
Low Batt Shut Down Digital Control Input Analogue Control Input Generator Remote Generator Run Output Alarm Output
Ovemide Input Start Input

None w Analogue Input 1 e Relay Output 1 w Relay Output 4 e
MNane ~ MNone ~
Normal /Alternate AC Digital Control Output Input Assert Level . Generator Start Output ~ Alarm Type
Input Power Selector [0-60V] Generator Available

Mone w 130 Input Relay Output 2 w Alert + Shutdown ~
None ~ hd

Output Stat Digital Cortrol Input 3~
Inhibit Export Input put il Input De-Assert Level ,’::IBB G&"l‘“d Fault
— > Follow v [0-60V] Generator Low Fuel am put

= Input None ~
Shutdown Input None ~
None - Analogue Control
Output Generator No Fuel
Input

Shutdown Level None v
Active High ~ None i

Generator Fault Input
Digital Control Input 2~

Low Batt Shutdown Override Input function is also known as the “Just Go” control.

In case of emergency, even if the batteries would normally be considered too flat to EE“E"I;':["";“ Do
safely run the inverter, activating this input will force the inverter to run, until there Override put

is insufficient battery power left to maintain the load. This is considered essential if,

say, phones or a fire pump MUST be operated. Nane -

Normal fAltemate AC
When a second AC Source with a different capacity to the primary AC Source Input Power Selector
(Normal), is available to the system, use the Normal/Alternate AC Input Power None it
Selector setting to set the input that you wish to use to select the alternate power Inhibit Export Input
level. The alternate source power level is configured in Alternative AC Source None >
Power back in the AC Input section. When Alternate is selected, Solar Hybrid
Control Priority schedules are overridden and no longer apply. Td“" Input

one i

In some circumstances you may wish to prevent the SP PRO from exporting excess Shutdown Level
energy to the grid such as when the grid has failed and you have connected a Active High y

diesel generator into the system. Using Inhibit Export Input in conjunction with the
Normal/Alternate AC Input you can switch to a different power level and know that
the SP PRO will not try to export power to the motor generator.

Shutdown Input, when active, will turn off the inverter section of the SP PRO and
prevent any charging or discharging of the battery bank. Driving this input from the
warning output of a Battery Management Systems (BMS) will provide a failsafe
shutdown of the inverter. For Off Grid systems with auto start generators, the
generator will start whilst this input is active and restore power to the site.

Shutdown Level selects the level at which the Shutdown Input is active
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The DiGgITAL CONTROL section is used to switch an output on or off with a digital
input. For example, if the input that is set in Digital Control Input setting (Digital
Input 2 in the example) is activated then the output set in Digital Control Output
will be controlled (Relay Output 4 in this example) The output can be reversed using
the Output State setting. In the given example a positive input to Digital Control
Input 2 from an upper float switch could switch off a water pump via Relay Output 4.

In short you can control many different types of appliances or warning devices from
digital inputs.

The switching of a digital input is recorded as events on the event log and can be
monitored by downloading data.

The SP PRO has two analogue inputs that can control the full range of output
options. The analogue input is set in Analogue Control Input. An analogue input
differs from a digital input in that instead of reacting to an on/off type signal as a
digital input does. An analogue input reacts to a pre-programmed upper and lower
voltage level which are set in Input Assert Level (on voltage point) and Input De-
Assert Level (off voltage point).

As an example if a suitable moisture sensor was connected to Analog Input 1 the
output from Relay Output 3 could be used to switch a watering system on and off
depending on the moisture content of the soil.

A Selectronic Accredited Integrator can help you with specific applications that you
may require.

To remotely start the generator set Generator Remote Start Input to one of the

digital inputs to perform this function. There are 2 modes of operation:

* Momentary Switch: If this input is pulsed on for less than 2 seconds the SP PRO
will see this as a pulse start and start the generator. A subsequent pulse for less
than 2 seconds will stop the generator.

« On/ Off Switch: If the remote switch is turned on and left on for at least 5
seconds, the SP PRO will continue to run the generator until the switch is turned
off at which point the SP PRO will stop the generator.

The digital inputs can be used to protect the motor generator. One or more of

the digital inputs can be configured to activate actions, warnings and shut down
protection. In the Generator Available Input setting you can determine wether the
generator is available for automatic control. This is particularly useful to prevent the
generator from starting during maintenance or refuelling.

The Generator Low Fuel input will initiate an alarm when a suitably positioned
sensor provides a warning that the fuel level within the fuel tank is low.

The Generator No Fuel input will either stop the generator or prevent the SP PRO
from attempting to start the generator when there is no fuel.

The Generator Fault input can detect signals from the generator control system
to either stop the generator or prevent the SP PRO from attempting to start the
generator when a fault is present in the generator.
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Digital Contral
Digital Control Input

[Nnne v]

Digital Control Output

[Nune v]
Output State
[Fulluw v]

Analogue Control
Analogue Control Input

Analogue Input 1 -

Input Assert Level
[0-60V]
1212

-

Input De-Assert Level
[0- 60 V]

B%
Analogue Control
Output

MNone -

Generator Inputs
Generator Remote
Start Input

[ Maone - ]

Generator Available
Input

| Digttal Cortrol Input 3 |

Generator Low Fuel
Input

[ None - ]

Generator No Fuel
Input

[Nune T]
Generator Fault Input
| Digtal Control Input 2 v |
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In Generator Outputs you can configure the Run and Start outputs to suit the starting
requirements of the motor generator. The Generator Run Output will provides a
start and run signal for a two wire generator controller. The Generator Start Output
provides a start and stop pulse signal for three wire generator controllers. See Signal
Timing under the Generator Controller settings.

The SP PRO can alert you when there is a problem that may prevent the smooth
operation of the power system. This is achieved by configuring one of the outputs in the
SP PRO to activate an external alarm, visual or audible, to alert you to a problem.

The Alarm Output field allows you to choose which output will be activated during an
alarm condition. NOTE that the Alarm Output. is reverse logic and that the output is
active when the alarm is off. This allows the Normally Closed (NC) contacts of one of
the relay outputs to be used thereby triggering an alarm condition during a complete
system shutdown and loss off Battery supply to the SP PRO.

The Alarm Type field lets you choose whether you will be advised of Alerts (warnings
of potential problems), Shutdowns (events that have caused the inverter to shut down)
or both.

The ABB Ground Fault Alarm Output can only be used in a Managed AC coupled
system using ABB grid inverters. This output will become active when any of the ABB
grid inverters in the system develops a ground fault. This output is set to the last ABB
Ground Fault Alarm Message received.

The SP PRO SILENCE ALARM button does not deactivate this output.

The SP PRO can help you to manage the system by advising you when certain output
levels have been exceeded. AC Load Energy Output selects the output that will be
asserted when the daily energy consumption exceeds Energy Assert Level setting.

AC Load Power Output selects the output that will be asserted when the AC load on
the system exceeds the Power Assert Level for 30 seconds. Conversely the output is
de-asserted when the AC load drops below the power Assert Level for 30 seconds.

For example let's assume the system has been designed to provide 10 kilowatt hours a
day and any load exceeding 5 kilowatts is considered excessive.

In the example on the right, AC Load Energy Output has been set to Digital Control
Output 1 and this output will be activated when the daily usage reaches 9 kilowatt
hours, as programmed into Energy Assert Level.

When set in this way the inverter will advise you, but asserting Digital Control Output 1,
when you are approaching the design limit of the system and allow you to choose if you
wish to modify the power consumption for the remainder of the day. Similarly AC Load
Power Output has been allocated to Digital Control Output 2 which will be activated if
the AC load on the system exceeds the Power Assert Level of 4.5 kW for 30 seconds.

External Regulator Bypass Output can be used to control a relay that will bypass the
solar or wind generator regulator to allow the full renewable output to be forwarded to
the battery or exported to the grid.

The External Regulator Control Output provides a signal to drive an external solar
regulator

Generator Outputs
Generator Run Output
| Relay Output 1 -

Generator Start Output

| Relay Output 2 -
Alam Output
Alarm Output
Relay Output 4 e
Alarm Type
Alert + Shutdown w

ABB Ground Fault
Alarm Output

Mone e

AC Load Outputs
AC Load Energy Output
Digital Contral Output 1
Energy Assert Level
[1 - 1000 kWh]

35
AC Load Power Output
Digital Contral Output 2~

Power Assert Level
[0.1-15.0 kW]

B5

Exdem. Regulator Outputs
Bdemal Regulator
Bypass Output

[Nune v]

BExdemal Regulator
Control Output

| Digital Control Output 1 + |
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The AC Coupled Inverter Output drives an external solid state relay to control when
the AC Coupled inverter feeds to the grid, local AC Load and battery bank. This is
suitable for switching any Grid feed inverter. This setting is only available for Solar
Hybrid (grid connected) configurations.

Zero Percent Output setting is configured automatically when the ABB Solar inverter is
selected in a Managed AC Coupled Solar configuration. This is for display only and cannot be
changed.

Any generic AC Coupling is best controlled via AC Frequency. See
System settings Generic AC Coupling. The AC Coupled Inverter
Output is a legacy setting retained for backward compatibility only.

If you are using an external contactor External AC Contactor Control Output
provides a control signal for actuating the contactor coil. See AC Source AC Input to
Enable the External Contactor/CT functionality.

This control is also used to provide a grid failure alarm. The output is active during a grid
outage.

AC Source in Tolerance Output configures an output to become active when the
AC source voltage and frequency are in tolerance according to the settings in AC
Source / AC Input tab. This output can be used in a mutiphase configuration where it
is a requirement for all phases to disconnect from the AC source when one or more
phases are out of tolerance. Using this output L2-Secondary and L3-Secondary
inverters can signal L1-Primary via the Grid Available Input that they are in tolerance
before L1-Primary connects all phases to the AC Source.

High Battery Alert Output is initiated on the chosen output when the battery voltage
reaches the Hi Battery Alert set point in the Limits section in the Battery Settings
section.

Battery SoC Output initiates the chosen output when the SoC Assert Level reaches
the programmed SoC Assert Level then switches off the output when the SoC De-
Assert Level is reached.

If the SoC Assert Level is lower than the SoC De-Assert Level then the output will
become active when the battery SoC drops below the SoC Assert Level then de-
activate when the battery SoC rises above the SoC De-Assert Level.

If the SoC Assert Level is higher than the SoC De-Assert Level then the output will
become active when the battery SoC rises above the SoC Assert Level then de-
activate when the battery SoC drops below the SoC De-Assert Level.

The Battery Voltage Output setting is similar to the prior setting but is based on
battery voltage instead of state of charge.
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AC Coupled Inverter Output

AC Coupled Inverter
Output

[ MNone -

Digital Control Output 3

Bdemal AC Contactor

Bdemal AC Contactor
Control Output

[ None - ]

AC Source In
Tolerance Output

[ None - ]

Batteny Outputs
High Battery Alert
Output

[ Mone -

Battery SoC Output

Mone -

SoC Assert Level
[0 - 100 %]

60 =
S0C De-Assert Level
[0 - 100 %]

50 =
Battery Voltage Output
MNaone -

Voltage Assert Level
[0.0-70.0V]
0.0=

Voltage De-Assert Level
[0.0 - 70.0 V]
0.0=
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Battery Charger Inputs
BATTERY CHARGER INPUTS are used in a variety of Initial Stage Input Initial Stage Edge
ways to help integrate the SP PRO with other renewable

M b Risi -
chargers. All work in a similar way but just move the [ _ ] [ =l ]
charger to a different charging mode. Bulk Stage Input Bulk Stage Edge

] ) ] [None v] [Hjsing v]
Care must be taken when using these inputs as improper
use can prevent the charger working correctly. Consult a Absorb Stage Input Absorb Stage Edge
Selectronic Authorised Integrator for assistance. | None ~| |Rising -
The most commonly used would be the Float Stage Input. Float Stage Input Float Stage Edge

[Dig'rtal Caritral Input 1 v] [Hjsing v]

Float stagg lnp.ut.. Using the drqp down menus you can Equalise Stage Input Equalise Stage Edge
choose which Digital Input you wish to use to control a

function. Making this input high or active (> 10 V DC) will [N"”E '] [HjS‘”E' ']
force the inverter charge controller into the “Float” stage of

the charging process.

Float Stage Edge Consult the regulator manufacturer to
determine the output signal the chosen regulator provides. The most common is the
default of Rising edge.

Note: SoC will be set to 100% when Float Charging Mode is entered.

Battery Charger Outputs
Battery Charger Outputs also help with integration of external chargers but Initial Stage Output
also be used to turn on or off various loads depending on what charge stage [Nme v]

the charger is in. All outputs work in the same way, when the charger is in that
charging phase, the corresponding output will turn on and subsequently turn off
when no longer in that charging phase. [Nune ']

Bulk Stage Output

Absorb Stage Output

For example, you may wish to only turn on any pumping equipment when the [N"”E "]

charging process is nearing competition and whilst the charger remains in Float. FAoat Stage Output

By selecting the same output “Digital Control Output 3” for both Absorb Stage [Nme v]

Output and Float Stage Output then the output will remain on during both of

those charging stages. Equalise Stage Output
[Nune v]

The Timed Assert Output schedule similar to the generator run schedule is also provided for a digital output.
This facility allows you to control the regular operation of appliances around the home. A typical example would
be to turn on a watering system every night for a fixed period.

Timed Assert Output

Timed Assert Output Schedule 1 Schedule 2 Schedule 3 Schedule 4

None ~| |Disabled ~| |Disabled ~| |Disabled ~| |Disabled -
Sched. 1 Day Sched. 2 Day Sched. 3 Day Sched. 4 Day
(A | (A | (A | (A v
Sched. 1 Start Time Sched. 2 Start Time Sched. 3 Start Time Sched. 4 Start Time
[0 000 - 23:59] [OR: 040 - 23:59] [0e: 00 - 23:59] [Oe0: 040 - 23:59]
00:00 = 00:00 = 00:00 = 00:00 =
Sched. 1 Stop Time Sched. 2 Stop Time Sched. 3 Stop Time Sched. 4 Stop Time
[0 000 - 23:59] [0R0: 040 - 23:59] (0RO - 23:59] (0RO - 23:59]
00:00 - 00:00 - 00:00 - 00:00 =
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The final section controls the Solar Hybrid function allowing for a Backup
Generator to be automatically controlled during times of Grid failure.

These setting must be used in conjunction with an optional external controller
supplied by Selectronic. Full details of correct settings will be supplied with the

optional controller.

Shunts Settings

(Grid Fail Generator Backup
Grid Fail Backup
| Disabled v|

Backup Select Output
[Hune v]

Grid Available Input
[ Mone

| Inverter | Batteny | Charger | AC Source | Solar Hybrid Contral | System | Inputs / Outputs | Shurits | Expansion Card Wirng Diagram

Shurt 1 Shurt 2
MName MName
[Nune '] [Nune ']
Max Voltage Max Voltage
[25 - 100 mV] [25 - 100 mW]
bl = b0 =
Max Current Max Cumrent
[25 - 1000 A] [25 - 1000 A)
S0 S

The Shunts tab contains settings required to configure the connected DC current shunts that are used to
measure the currents going in or out of the battery bank. The shunt readings are used by the SP PRO series to
accurately calculate the state of charge of the batteries (System SoC).

A shunt is not normally required to measure the SP PRO battery current as this is measured internally.

Both shunts are configured for their maximum current and the millivolts at that maximum current. For example
for a current shunt rated at 75mV 100A, Max Voltage = 75 and Max current = 100.
The table below describes the function of each of the Shunt Names

SHUNT TYPE

DESCRIPTION

Solar, Wind,
Hydro, Charger

Unidirectional - Measures charging sources. Always assumes charging current so the
polarity of the shunt is not critical

Load

Unidirectional - Measure DC loads. Always assumes load current so polarity not critical..

Dual Bidirectional - Measure DC charging and DC loads. The polarity of the shunt IS critical.

Multiple Bidirectional - Legacy setting that was previously used in Off Grid, multiphase (three

SP PROs phase of split phase) SP PRO systems to measure L2 and/or L3 battery currents. The
polarity of the shunt IS critical. Multiphase systems now use the System SoC shunt setting

Log Only Bidirectional - Used to measure and log a current that is NOT part of the system battery
current measurement. This shunt type does to affect the battery current or System SoC.

System SoC Bidirectional - Used in multi phase (three phase of split phase) SP PRO systems and if

selected then ONLY the current measured by this shunt type will effect the system SoC
or effect the transition from Absorb to Float (see Battery Charger Section) . All battery
currents measured from any other shunt type or from the internal SP PRO battery current
reading will only effect the battery current reading for that individual SP PRO inverter
within a multi phase system.

Direct SoC Input
(Shunt 1 only)

This setting changes the function of the Shunt 1 input to an analogue input that measures
the State of Charge (SoC) from the analogue output of a Battery Management System
(BMS). The Voltage for 100% SoC sets the input voltage that generates a 100% SoC
within the SP PRO and has a maximum setting of 100mV. If the BMS output is greater
than 100mV for 100% SoC then a voltage divider will need to be inserted.

When selected, this input overrides the internal SoC calculation.
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Expansion Card Wiring Diagram

The Configuration Setting Expansion Card Wiring Diagram shows how you have allocated the input and
output functions. It can be used as a guide to placement of control wiring. This diagram is a display of the
Configuration Settings on the PC, not the actual settings in the SP PRO.

This guide can be printed for reference during installation and will also include the Site Information.

Expansion card picture may vary depending on SP PRO model. Click Change Card Type to change display to
suit the model.

| Inverter I Battery | Charger | AL Source I Solar Hybrd Control | System I Inputs / Outputs I Shurts | Expansion Card Wiring Diagram |

Extemal Regulator Control Alam - e
= ri
Exd¢emal Regulator Bypass - Litdd Chesige
& = ol } Card
B 3"& ] (Generator Start - Tyoe
o ¥ . _I o
anF | o i
e 2y g — EE Generator Run -
s - ﬁ”& {05 i
" r
= . ; B
H'F . 4 %3
- el 3 o= i
Battery Temperature Sensor . l,:.l', = Generator Available -
{Mon-Programable Input) il g_a‘..: _
Analogue Control ik Generator Fault -
Fea ¥ -
- N Float Stage -
Default configuration shown.
Save and Configure Settings
The configuration settings may now be saved to file or sent to the SP PRO using the
“Configure SP PRO” button.
File | Connection  Performance Data  Help
Site Information v View I Data View | Service Se‘ﬁings|
| Configuration Settings y | New (Load Default] Ctrl+Shift=N | Configure SP PRO
Launch Modem Programmer... Open... Ctrl+Shift+ 0
Firmware Update.., | Save Ctrl+5hift+5 ‘
Exit Save As..
; Get 5P PRO's Configuration !
Off Gid - Seal
EE | [seai Configure 5P PRO l

To save the SP PRO configuration settings, click on File - Configuration Settings - Save.

To configure the SP PRO, ensure SP LINK is connected (via connection menu) to the SP PRO and then click
“Configure SP PRO” either on the Configuration Screen or in the File - Configuration Settings menu.

Remember that all settings are sent to the SP PRO, not just the ones you have changed. The default passcode
is 74. It can be changed in Service Settings.
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Performance
Monitoring

SP LINK provides a number of options to monitor in real time or review the history of all modes of operation
of the power system. These options are -

» Customer Interface
Quick View - real time summary of SP PRO system

* Integrator / User Interface
Data View - real time detailed information of what is occurring
Now,
Today and what has occurred
Historically

* Integrator / User information

Performance Data
Historical records for displaying graphically
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Customer Interface

The customer interface is called Quick View. Quick View presents you with a screen that mimics the front panel
of the SP PRO along with a real time overview of the condition of the system.

| Stte Information | Configuration Settings [{ GlickView }| Data View | Senvice Settings |

TRANSFER AC LOAD

EXPORT

Charging Source | Inverter
F - — T E—— ———

— R E N EWARLE e——

Alarm

SP LINK Auto CHatEIE MBI — ) R

QUICkVIeW assaremion ¢ SHUTDOWN =

I FLOAT
— i ATTENTION
INITIAL/BULK

AC Coupled Solar Battery Power Battery SoC AC Load Power Export Power

oo Moo Roozw

Battery Voltage AC Load Today Export Today

495V 0.7 owi oown |

QuickView can easily be accessed directly from the computers desktop. Click the SP LINK Auto QuickView
icon (installed automatically with SP LINK) and the last site will automatically be loaded and a connection (if
possible) established.

Integrator / User Interface

The Integrator and User interface is called Data View. Data view contains a number of sections which provide
numerical details on the systems operation and status of the SP PRO.

Each section contains details for

N Ele Connection Performance ata  Help [ Comeass  |[ootazs || zevzanir- 1332 @@
ow Ste bfomation Confguration Seings GuckMew  ota View  Service Seftings
Tod a [How | Todey DCHMstory AC Hstory TechricalDafa iwester Detals Battery Maragemert  Expansion Card Winng Disgram
y Setus 0 AL Source AC Coupled Solar Systen Raguistion Status
. Cutznd Mode AC Lood Power Bam SeC % Powar Total Power Selar Hybed Active
DC HlStO ry on 126K 8% Q00K 110RW Hane
. AC Souree Sate A Load Vokage Eattery Voltage Power (Smin Average) Fowee £1 (Primg 4.0-1) AC Sowns input Limt
AC History KSar o] (209 ey fwin S
T h H I D Goneraior Status AC Load Freguency Bamery Cumert Vobage Power 52 (Pamo 30-1) God Expont List
echnica ata Net Punring 5004z 954 Lhd 051kW D.00KW
Generstor Funning Cum
EX n | n C rd Wirin Gererator Savted by oo vt Cusmert Corrent Charge Lt
pa SIO a g Mt Frng Fiot g 84 Ll HEIRW
Sclar (Shurt 1; 5 AC Load Support Limt
Miurtion Recuired EA | [1oskw TR.00KW
Load (Shurt 2) Eustery Chagng
B3A 0%EW Nommal charge
5 men Battery Load Prszant Power Iresrle Shutdown Status
0.00kW 8% Iverter sctive
15 min Battery Load Totsl Capacty G Diaconnect Stahus
.5 xk'.:\‘ ] ..‘:DRW _-ﬂm
Chargng Mode c Power Ovemide Target
Hosoh BT n00kW
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Quick View

Quick View presents you with a screen that mimics the front panel of the SP PRO along with a real time
overview of the condition of the system.

1 2 3

AC SDURCE TRAMNSFER AC LOAD

4

GEMERATOR § 5

: EXPORT 6

Charging Source

—ee——— AT E—
— GE N EARLE e——

Charging Mode  gguavuse e TR ) SILENC .

ABSORPTION o SHUTOOWN =

FLOAT
Sl - ATTENTION
INITIAL'BULK

AC Coupled Solar Battery Power } y SoC AC Load Power Export Power

AC Load Today Export Today

9 8
The following page lists the SP PRO control and indicators which correspond to the labelled image above.

The overview shown is for a Solar Hybrid (On Grid) system. The real time overview values shows how much
power is being produced (AC Solar) and exported (Export Power and Export Today) as well as the present
consumption (AC Load Power and AC Load Today). The battery condition (Battery SoC and Battery Voltage) is
also indicated.

The overview for a Off Grid system varies slightly such that the Export Power and Export Today are replaced by
the Generator Status and Gen Started.

AC Coupled Solar Battery Power Battery SoC AC Load Power Generator Status

bizow  Woosiw  Wosax  Mossiw  WNotRuming

Solar (Shunt 1) Load (Shunt 2) Battery Voltage AC Load Today Gen Started

iorcw — Wossow —— Wsriv Woaown  WNotRuming

DC shunts are enabled in this example and their real time values are shown as Solar (Shunt 1) and Load
(Shunt 2).
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1 AC SOURCE *
When illuminated shows the presence of AC supply voltage
from either a generator or the grid, whichever is applicable.
This is powered directly from the incoming AC supply.

2 TRANSFER *
llluminated when an external AC supply is connected through
to the AC LOAD output. If AC SOURCE is illuminated but
not TRANSFER, it would indicate that either the AC supply’s
voltage or frequency are beyond the set limits or the active
Priority Schedule is set to “Grid Disconnected”. If the AC
supply is a motor generator, check if it needs servicing; if
the mains grid, check with your supplier for a problem, or for
either, that the set limits are suitable. It is normal operation for
this to flicker slightly.

3ACLOAD *
When illuminated, this shows the presence of AC voltage
ready to supply loads. This is powered directly from the
inverter AC output or AC supply.

The above indicators (1,2 & 3) will operate
without any DC connection to the inverter. An
external AC supply will activate the AC bypass
and illuminate these indicators.

4 OUTPUT MODE STATUS
Off Inverter is disconnected from
Battery supply. AC bypass only.
Slow Flashing Yellow Inverter is Idle (Off) - Monitoring and
logging but no inverter AC output.
Inverter is On.
Econo mode is active and sensing
Inverter is preparing to start.

Steady Green
Slow Flashing Green
Fast Flashing Green

Steady Red Indicates that a Fault has been
detected and inverter is shutdown.
Flashing Red Indicates an open circuit or poor
battery connection or inverter not
configured. Inverter is shutdown.
5 ONBUTTON

A LONG PRESS (>1 second) - turns the Inverter On. Another
long press reverts to Idle.

A SHORT PRESS (<1 second) - activates Econo mode (If
Enabled in Configuration Settings > Inverter).

6 EXPORT
In grid connected systems, indicates that the SP PRO is
feeding renewable power: to the load or the grid.
On, renewables exporting to the grid and supplying Loads;
Flashing, renewables supplying Loads only.
NOTE: The EXPORT indicator may flicker occasionally at night
when no renewable are available. This is normal operation and
is due to transients in the load power or grid voltage.

7 SILENCE ALARM BUTTON
The Silence Alarm button cancels any audible alarm. This
does not remove the alarm, just the audible component. This
button is not active when SP PRO is in Idle.

8 ALARM INDICATORS
OVERTEMP
Yellow SP PRO is approaching an over temperature condition
Red SP PRO has shutdown due to an over temperature
condition

SHUTDOWN
Yellow: SP PRO is approaching a shutdown condition
Red SP PRO has shutdown

ATTENTION
Off Normal
Yellow Attention Required, Fan Service Request

Flashing Yellow Clean Fan, Fan Fault or Capacitor Service
Red Immediate Attention required

Flashing RED  Unit Fault

See Attention Required in SP LINK Data View - Now section to
determine specific reason for the attention indicator.

9 BATTERY “FUEL” GAUGE
These represent either the battery voltage or State of Charge
(SoC). By default, battery voltage is indicated. All indicators
on green indicate Float or higher voltage. If just the bottom
indicator is on red, battery voltage is approaching the SP PRO
Shutdown voltage.

If the SP PRO has SoC Control enabled, these will represent
the percentage of usable charge remaining in the batteries.
Usable charge is defined from 100% SoC down to the
Shutdown SoC parameter.

Top Indicator

Flashing RED: Instant Hi DC Voltage Shutdown

Bottom Indicator

Yellow Low Battery
Red Low Battery Shutdown
Flashing RED Instant Low DC Voltage Shutdown

When all are flashing RED, inverter is in Low DC Shutdown
Override. In emergency situations, this override enables the
SP PRO to be forced to work beyond the battery shutdown
limits. The SP PRO will continue to operate at reduced
capacity until the battery can no longer supply enough to
keep the inverter and loads running. We remind you, this
emergency feature may damage the batteries or connected
equipment.

10 CHARGING MODE
The Charging Mode panel indicates the present charging
mode being performed by either connected Charging Source,
or the stage that will be started when Renewable or external
AC supply becomes available. Note: SoC will be set to
100% when Float Charging Mode is entered.

11 CHARGING SOURCE
AC -On External AC supply charging battery bank
Renewable - On Monitored renewable supply is charging
battery bank
DC Coupled renewable supplies must be monitored via an
external current shunt(s) to activate this indicator.

12 GENERATOR START/STOP BUTTON
A brief press of this button (<1 second) will start or stop the
generator..
Two Long presses - Set or cancel Equalise Charge pending
(see Click here for Request Battery Equalise on page 83.

13 GENERATOR STATUS
Off No generator activity
Flashing Green Generator is in the process of starting
Steady Green Generator has started and is running
Flashing Yellow Generator is not available for auto
start

Flashing Red There is a generator fault
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9

Data View

If you require more detailed data about the system clicking on Data View opens a screen containing

comprehensive data about the SP PRO and the system

Now Tab

The Now tab gives you live information about what is happening to the system now.

File Connection Performance Data  Help

Ste Information  Configuration Settings  QuickView Data\View  Service Settings

[Now '} Today DCHistory ACHistory Technical Data Inveder Detais

Battery Management Expansion Card Wiring Diagram

[ Comnected

000323 || 28022017- 133259 [[@ Q|

Status oc AL Source AL Coupled Solar System Regulation Status
Output Mode HC Loac Power Batt SoC % _ || [Power Yotal Fower Solar Hybrid Active
[On | zskw EEER? ] [oookw | [okw |None ]
AC Source Status AC Load Votage Battery Vokage Power (5min Average)  Power #1 (Pimo 4.0-1) AC Source Input Limt
AC Source Not Present | 240V 56.8V | |o.00kw | |oss8kw |6.00kwW
Generator Status AC Load Frequency Battery Current v\.“ultage Power &2 (Primo 3.0-1) Gnd Export Lime
Net Running 500H: 354 1| [ [051kwW |0.00kw
G R
Generator Stated by ;:::m il Inventer Cument C"I'"t . Charge Limt
Not Runring Mot Running 28A i | | 1ot [sssKW ]
Solar (Shurt 1) E’;"“‘»"c" AC Load Support Limk
Attention Required [186A | il.DGkW ‘ |00 Hz | |18.00kW
) Available Power
Lt ey Qoo
63A | [o3skw | [ Normal charge
; Netwark Power Mater '
5 min Battery Load (Not Pressrt | Percent Power Inverter Shutdown Status
0.00kW ] |1 [18% [Inverter active
15 min Battery Load k:::: L2 vTotal Capacty _Gnd Disconnect Rtatus
0.00kW | oo [7ooxw |Grd allowed
(Charging Mede o Power Ovenide Target
| Absarty ‘ EXT |0.00kW
OuTpPuT MODE: The mode in which the SP PRO is running, such as
Idle, On or Synchronised Status
GENERATOR STATUS — Available, Not Available or AC Present. g”tp”t Mode
yTIC

GENERATOR STARTED BY: The reason the generator has started such
as high load.

GENERATOR RUNNING REASON: The reason it is still running If you feel

that the generator has been running too long this is the area to check.

AC LoAaD PowER: The power being taken by the loads in kW. When
Generic AC coupled Solar is installed this reading becomes the load
power less any generic AC coupled solar power.

AC LoaD VoLTAGE: The AC voltage being delivered to the load

AC LoADp FREQUENCY: The frequency of the AC voltage being
delivered to the load.

If the Attention indicator is flashing on the front panel, check the
Attention Required area to find out the cause.

For further information see “Appendix One Alert Messages” on page

86 .The table in this section outlines all the SP PRO ALERT type event
messages, the most likely cause and possible remedies.

Click here for Appendix One Alert Messages on page 86
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AC Source Status

AC Source in Tolerance

Generator Status
AC Source Present

Generator Started by
Disabled

Attertion Required

AC Load Power
026 kKW

AC Load Voltage
243V

AC Load Frequency
H0.0 Hz

Generator Running
Rezson

Disabled
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DC
This screen gives you vital information about the state of the batteries at the time of viewing.
The BATT SoC% indicates the actual capacity left in the batteries, just like a fuel gauge in your
car, and will help you make decisions about the power consumption for the rest of the day.
Similarly the Battery Voltage gives a rough guide to battery condition.

The next four readings give you an overview of what’s going into and coming out of the
batteries. Inverter Current shows the amperage being used by the SP PRO to run AC loads or
the amperage being contributed to battery charging if the generator is running.

DC BATTERY CURRENT is the nett amount going into or out of the battery pack. If the Solar
Current is greater than the loads a positive figure will be shown while if the loads are greater
than the combination of charging sources a negative figure will appear. Load Current is the
measurement of DC loads monitored by the Load shunt.

CHARGING MoODE indicates the active stage - Initial, Bulk, Absorb, Float (Short or Long Term) or
Equalise Charging.

Note: SoC will be set to 100% when Float Charging Mode is entered.

AC SOURCE
This section displays the contribution and condition of the mains grid or motor generator that is
connected to the SP PRO AC source input.

PowER reading is the input power in kilowatts.

PoOwER (5MIN AVERAGE) is the average power in kW over the last 5 minutes.
VOLTAGE is the RMS AC voltage.

CURRENT is in Amps.

AVAILABLE POWER is the difference between the POWER reading and the AC SOURCE POWER
setting in the SP PRO. The SP PRO will automatically reduce the charge power to the batteries
or draw power from the batteries as required to keep the AC Source power below the AC
SOURCE POWER Setting.

NETWORK POWER METER displays the total power as measured by an externally connected
three phase power meter. Contact Selectronic or visit the web site for more information.

INVERTER AC

This panel is similar to the preceding panel except that it shows the Inverter Power and Current
from the inverter.

AC COUPLED SOLAR
The panel shows the total Power and individual output powers from each of the connected
compatible grid Inverters. These are listed as Power #1 through to Power #5 along with the grid
inverter’'s model number (when connected). If the SP PRO has lost communications with the
grid inverter or the grid inverter has gone to “sleep” at night, the message “Inverter Offline” is
displayed.

PERCENTAGE POWER is the maximum output of all the connected compatible grid inverters as
a percentage of the TOTAL CAPACITY. As an example if the TOTAL CAPACITY is 10kW and the
PERCENTAGE POWER 1S 50% then the maximum output from all the connected grid inverters is
5kW.

The PERCENTAGE POWER may be displaying less than 100% even though

no power limiting is required. This is because the SP PRO intelligently uses
predictive algorithms to determine the optimum value based on the available solar
input to the grid inverter at that time

ToTAL CAPACITY is the total rated power of all the connected grid inverters. This reading will
drop to zero when the grid inverters go to “sleep” at night.

DC
Batt SoC %
100.0 %

Battery Voltage
582V

Battery Cument
14A

Inverter Cumrent
16A

Solar {Shunt 1)
146 A 0.85 kW

Load {Shurt 2}
116A DETKW

% min Battery Load
0.00 kW

15 min Battery Load
0.00 kW

Charging Mode
Short Tem Float

AL Source
Power
0.07 kW
Power (5 min Average)

0.29 kW

Voltage
250V

Cument
04A

Frequency
50.0 Hz

Available Power
49,93 kW

Network Power Meter
Mot Present

Inverter AC
Power
D14 kW

Currert
D8A

AL Coupled Solar
Total Power
150kW

Power #1 (PVI-3.6)
150 kW

Percert Power
100 %

Total Capacity
360kW
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SYSTEM REGULATION STATUS
This panel shows the control status and power limits active within the SP PRO mainly for the Solar
Hybrid Control configurations. These power limit values also hold true for Off Grid and Mobile. These
values are the configured maximums defined by the Solar Hybrid Control however the system may not
be capable of achieving these values and can be overruled.

SOLAR HYBRID ACTIVE: Shows the active Priority Schedule (1 - 8), Alternate or None.

* PRIORITY 1 TO PRIORITY 8: Indicates the currently active Priority Schedule.

* NoNE: indicates that no Priority Schedules are active at this time.

* ALTERNATE indicates the Alternate AC Input is active and all Priority Schedules are overridden.

The items listed below are the configuration values and limits for the SOLAR HYBRID ACTIVE

AC SOURCE INPUT LIMIT: The maximum AC Source (Grid or Generator) input power allowed for AC
Load or Battery Charging at this time. This limit will be breached if the AC Load demands more power
than this limit and AC LOAD SUPPORT LIMIT combined.

GRID EXPORT LIMIT: The maximum Grid export power allowed at this time. This limit will always be
0,00kW when the Unit Application is set to Off Grid or Mobile.

CHARGE LIMIT: The maximum Battery Charge power allowed at this time. The Charge Power will

be capped at this value regardless of the charge power required by the SP PRO Charger (See

Configuration Settings > Charger). The CHARGE LIMIT will display the maximum charge limit of the

SP PRO when either:

* No Priority Schedules are active

* The Restricted Charge Limit setting in the active Priority Schedule is greater than the maximum
charge limit of the SP PRO

AC LoAD SUPPORT LIMIT: The maximum AC Load power that can be taken from the battery bank.
This limit will be breached if the SP PRO is not synchronised to the AC Source input.

BATTERY CHARGING: Shows the status of the SP PRO Battery Charging function:

* RESTRICTED CHARGE, The Charge power is restricted to the CHARGE LIMIT within a Priority
Schedule

*  CHARGER OFF. The Charge is off and wont charge the battery. The AC LOAD SUPPORT LIMIT is still
active

*  RENEwABLE ONLY Allows battery recharging from both AC Coupled or DC coupled renewable
sources but not from the AC Source (Grid) supply.

* NoRMAL CHARGE. This is displayed when no Priority Schedules are active.

INVERTER DISCONNECT STATUS: Shows if the inverter within the SP PRO is active or disconnected.

* INVERTER ACTIVE: all the normal charging and support functions operate.

* INVERTER DISCONNECTED: There is no AC Battery Charging (AC Coupled or Grid), AC Load
Support, AC Source Input Limit or any Support or Export from DC coupled solar. If the Grid is
interrupted, the Inverter switches on after a short break in supply (< 1.0 seconds) to provide back-
up power.

GRID DISCONNECT STATUS: Shows if the Grid is allowed or is being kept disconnected

*  GRID ALLowED: The SP PRO will synchronise to the grid when available.

* GRID DisconNNECTED: The SP PRO will not synchronise to the grid even though the grid maybe
within voltage and frequency tolerance.

If INVERTER DISCONNECTED is active during GRID DISCONNECTED, the GRID DISCONNECTED will be

overridden.

PoweRr OVERRIDE TARGET: No function within standard SP PRO units. Contact Selectronic for details.

Recovering Message: When the battery State of Charge (SoC) reaches the SoC Support Limit within
the active Priority Schedule the highlighted message “Recovery” appears within the affected reading.
When the SoC recovers by 20% of the discharge (eg from 60% to 68%) the displayed readings return
back to normal.
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System Regulation Status
Solar Hybrid Active
Priority 8
AL Source Input Limit
50.00 kW
Grid Bxport Limit
5.00 kW
Charge Limit
5.80 kW

AL Load Suppaort Limit
6.00 kW

Batteny Charging
Charger Off

Inverter Disconnect Status
Inverter active

Grid Disconnect Status
Grid allowed

Power Ovemide Target
0.00 kW

System Regulation Status
Solar Hybrid Active
Priority 5
AC Source Input Limit
0.00 kW Recovering
Grid Export Limit
0.20 kW
Charge Limit
B.4T kW

AC Load Support Limit
-0.01 kW Recovering

Battery Charging
Charger Off

Inverter Disconnect Status
Inverter active

Grid Disconnect Status
Grid allowed

Power Cvenide Tanget
0.00 kW Recovering
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Today Tab
The TODAY tab gives you data about the system for the current day.

File Connection Performance Data Help l

Ste Information  Configuration Settings QuickView  Data View  Service Seltings
Mow Today DCHistory AC History Technical Data Inverer Detals Battery Management Expansion Card Wiring Diagram

DC Totals AC Totals DC Peak AL Coupled Solar
DC Energy In ) '_Hoursof Float _PC_Lo_adEnugy Solar (Shunt 1) Power Total Energy
|6.6kWh 1 0oh |51 kWh i_I.OEk'N |7-3kWh |
DC B0t o s AC nput Energy Load (Shurt 2) Power ‘Energy #1 (Primo 4.0-1
own Nahcheed |  [00kWh (ot Fcate atortenie 1]
DC Energy Net Hours of AC input Energy #2 (Pimo 3.0-1)
G : looh [Net |
DC Inverter Energy Inverter Run Time
|67KkWh | |136h
Solar (Shurt 1) Energy oot Eneigy
|26kWh |0.0kWh
Load (Shunt 2) Energy
|1.4KWh
Battery Inpt Energy
i5.3k\M‘| |
Battery Output Energy
jz.su\m
-Fomk Enimr

This panel is a summary of today’s totals of inputs and outputs through the
battery pack. DC ENERGY IN is compared to DC ENERGY OuT to arrive at
DC ENERGY NET and the results are recorded in kW hours.

DC Inverter Energy is a total of the work the inverter has done, whether that
is supplying a load or charging.

If you wish to monitor the day to day performance of the system Time That
Float Was Achieved Today can be compared with yesterdays in the DC
HISTORY tab. This can be a handy comparative reading. You can record
daily how long it takes the system to replenish the previous days usage.

AC TOTALS
This is also a summary page, but this time of the AC kW hours through the
system.
AC LoAD ENERGY records the total power consumption by the site during
that day.
AC INPUT ENERGY shows the total contribution by the generator or the
mains grid, while HOuRs oF AC INPUT records the running time of the
generator or the length of time the mains grid was connected to the
SP PRO.
INVERTER RUN TIME is the length of time the inverter has run today — this
should be all the time unless you have programmed in an Inverter Lockout
period.
In grid connected systems EXPORT ENERGY is the total power the system
has contributed to the mains grid in that day.

DC PEAK
This screen records the peak power level that has passed through the
shunt(s) that day. Not Applicable means the shunt isn’t configured for
measuring renewable.

AC COUPLED SOLAR
AC Energy (kWh) generated by the Managed AC coupled grid inverters.
The Individual energy readings (Energy #1 etc) are not available when ABB
grid inverters are used in a managed AC coupled system.

Connected

OC Taotals
DC Energy In
0.0kWh

DC Energy Out
0.0kWh

DC Energy Met
0.0kWh

DC Inverter Energy
0.1 kWh

Shunt 1 Energy
Disabled

Shurt 2 Energy
Dizabled

Batteny Input Energy
0.0kWh

Batteny Output Energy

0.0kWh

DC Peak
Shunt 1 Power
1.2 kW

Shunt 2 Power
1.5 kW

J[ooos1e || 280272017 133550 [@]|

AL Totals
AC Load Energy
45kWh

AC Input Energy
45kWh

Hours of AC Input
112h

Inverter Run Time
0.0h

Export Energy
22kWh

AC Coupled Solar
Tatal Energy
77 kKWh

Energy #1 (PVI-3.6)
0.0kWh
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DC History Tab

The next tab is the DC HISTORY screen. As the name implies this screen gives you data from the previous
day, the last seven days, the last 30 days, the last year and the whole period since installation.

File Connection PerformanceData  Help [ Connected [ 00:08:07 |[ 28/m272017-13:37.43 |[@ @
Site Information  Configuration Seftings QuickView Data View  Service Settings
Mow  Today ODCHstory AC History Technical Data Inverter Details Eattery Management Expansion Card Wiing Diagram

Battery Input Energy Battery Output Energy DC Energy Resettable Hours of Float Solar (Shunt 1) Energy
_F'm'icms D_a;f's Total Previous D‘_a_y"s Total Total In Previous Day F‘m'nous D@y's Total
E&kWh | [42Kn | [3707.6KkWh | FPrevious Day's Total Float Achieved at 53kWh |
| |y e Sl B e (23K

7 Day Total 7 Day Daiy Average 7 Day Total 7 Day Daiy Average Total Out L | | | 7 Day Total
443KWh | [632kwh | |34.3kWh | [497kwm [3007 6 k0 | 7DeyToal 7 Day Daily Average 35.6kWh

30 Day Total 30 Day Doly Aversge 30 Day Total 30 Day Daly Aversge Total Net [163h | [23h | 30 Day Total
210kWh | [700kwh [167kWh | [s57kWh [693.9kWh | 30DayTota 30 Day Daly Average 150kWh

365 Day Total 365 Day Dady Average 365 Day Total 365 Day Daily Average Reset On  11/10/15 [ss2n | [1gn 365 Day Total
2357 kWh | [640kwh | [1856 kWn | [504k0m [ddimeiyyyy] | Reset 355 Day Tetal 365 Day Daiy Average 1043 kWh

Yearto Date Year to Date |5?I13h l |1'Gh Yearto Date

_Talal Daily Average ) Total Daily Average Yearto Date _Talal

393kWh | [632kwn | [307kWh | [5:34kwn Total _ Daiy Average 283kWh

Year Statingon 01/01 [deimm] Year Statngon 01401 [ddime] |$3.0h | [16h | Year Statingon 01701 |
Resettable Resstiable Year Statingon  D1/07 [ddimm] Ressttable

Total Daily Average Total Daily Average Inlal_

3129 KkWWh | [817kWn [2429KkWh | [482kwh 1434 kW

Reseton 11/10/15 Resston 11710715
lddimmiyyyyl | Reset [ddimmiyny] | Resat
Totsk Aecitiulated Tobat Nocimataed Total Accumitated
| 7039 kW | |3641 kW 1999 kWh

Battery Input Energy
Previous Day’s Total
20kKWh

7 Day Total
2283KWh

30 Day Total
97 kWh

365 Day Total
432 kK'Wh
Yearto Date
Total

30 kWh

7 Day Daily Average
3.22kWh

30 Day Daily Average
3.22kWh

365 Day Daity Average
1.12 kWh

Daily Average
329 kWh

Year Starting on  01/01 [dd/mm]

Resettable
Total

910 kWh

Total Accumulated
510 kWh

Daily Average
0.75 kWh

Reset on 0000500

G

All the input to the battery bank
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Battery Output Energy
Previous Day’s Total

25KWh

7 Day Tatal 7 Day Daily Average
16.3kWh 232 kKWh

30 Day Total 30 Day Daily Average
76 kKWh 2.54 lkWh

365 Day Total 365 Day Daily Average
32 kKWh 0.50 kWh

fearto Date

Total Diaily Average

22 kKWh 239 KWh

Year Starting on  01/01 [dd/mm]

Fesettable

Total Digity Average

507 kWh 0.37 KWh

Reset on  00/00/00

iy

Total Accumulated
BO7 kKWh

All the output.
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DC ENERGY RESETTABLE is like a trip meter in your car. When reset
this records DC energy in and out of the system and gives a net total.

RESET ON: shows the date when last reset so you can calculate how
many days have elapsed. By clicking the Reset tab all totals in this reading
are zeroed and accumulation of data starts again on the date of the reset.

HOURS OF FLOAT records what time float was achieved
on the previous day and how much time has been spent in
float since installation.

This data can be used for future system improvement
design. If the system never reaches float, you may need to
increase the solar array size, if the system regularly enters
float before lunch you may be able to consider adding extra
“luxury” loads to the system.

Note: SoC will be set to 100% when Float Charging Mode is
entered.

This panel gives a picture of the effect that Shunt 1 has
had on the system. For the sake of clarity we will assume
that Shunt 1 measures the solar input. This, then, records
the solar contribution to the system since the system was
installed. Once again you can compare today’s solar input
with other averages to see if you’ve had a good or a bad
solar day.

As with the previous screen you can collect data over
a period you determine with the use of the RESETTABLE
feature.

The TOTAL ACCUMULATED is all the solar input to the system
since installation.

Hours of Foat

Previous Diay’s Total
93h

7 Day Tatal
536h

30 Day Total
2483h

365 Day Total
61706 h
Yearto Date
Total

117.5h

[C Energy Resettable
Tatal In
5101 KWh

Total Out
506.3 K'Wh

Total Met
403.1 kWh

Reset On  00/00/00

gy

Dizabled
7 Day Daity Average
134h

30 Day Daily Average
23h

365 Day Daily Average
170h

Daily Average
131h

Year Starting on 0101 [dd/mm]

Solar (Shunt 1) Enengy

Previous Day’s Total
0.0 KWh

7 Day Total
0.0kWh

30 Day Total
0kWh

365 Day Total
D kWh
Yearto Date
Total

D kWh

Previous Day's Peak Power
0.00 kKW

7 Day Daily Average
0.0kWh

30 Day Daily Average
0.00 kWh

365 Day Daily Average
0.00 kWh

Diaily Average
0.00 kWh

Year Starting on 0101 [dd/mm]

Resettable
Total

0kWh

Total Accumulated
0 kWh

Diaity Average
0.00 KWh

Reset on 00,0000

ity
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~ 4

This panel is the historical record of the Shunt 2 and its effect
on the system, either through a renewable contribution, if it

is measuring input through a wind turbine or micro hydro, or
as a deduction through DC loads. In the case shown, DC
Loads.

This panel shows historical data of all of the DC energy that
has passed into or out of the inverter.

This panel also gives you the ability to accumulate this data
from a date you determine. By pressing the Reset tab all
totals in this reading are zeroed and accumulation of data
starts again on the date of the reset.

A particular feature of this panel is the ability to compare the
previous days total with the averages over a week, a month
or a year.
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Load (Shurt 2) Enengy
Previous Diay’s Total
0.0 kKWh

7 Day Total
0.0 kWh

30 Day Total
0 kWh

365 Day Total
0kWh

Yearto Date
Total

0kWh

Previous Day’s Peak Power
Mot applicable

7 Day Daity Average

0.0 KWh

30 Day Daity Average
0.00 kK\Wh

365 Day Daiby Average
0.00 kK\Wh

Daily Average
0.00kKWh

Year Starting on 01401 [dd/mm]

Resettable
Total

0kWh

Total Accumulated
0 kWh

Daity Average
0.00 K\Wh
Reset on  00/00/,00

[ddfmmynryy]

DC Inverter Enengy
Previous Diay’s Total
46kKWh

7 Day Total
352 kKWh

30 Day Total
174 kWh

365 Day Total
T4 kWh

fearto Date
Total

51 kWh

7 Day Daity Average
hA3KWh

30 Day Daity Average
576 KWh

365 Day Daiby Average
205KWh

Daily Average
568 KWh

Year Starting on 01401 [dd/mm]

Fesettable
Total

1417.0 kWh

Total Accumulated
1417 kWh

Daily Average
1.20kKWh
Reset on  00/00/,00

ity
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AC History Tab

The AC HISTORY SCREEN, as with the DC History screen gives you data from the previous day, the last
seven days, the last 30 days, the last year and the whole period since installation

Ele Connection PerformanceData  Help | Comnected | 00:16:33 || 28/02/2017-1346:09 [@ Q|
Ste Information  Configuration Seftings QuickView Data View  Service Settings
Now Today DCHistory ACHistory Technical Data Inverer Detas Battery Management Expansion Card Wiing Diagram

AL Load Energy AC Input Enengy AC BExport Energy Hours of AC Input

Previous Day's Total Previous Day's Total Previous Day’s Total Previous Day's Total

3 Oy Total _ 1Dy Dolly orwrnie. ¥ Dy Total § 7 Duy Tatal _ Doy Dy hroege. 7.0ay Total 7 Doty Dl Mevoange
[85.1kWh | [1215kwh ] [0.0kWh | [0.0kWh | [000kwn | [oon | [oon ]
30 Day Total 30 Day Daily Average 30 Day Total 30 Day Total 30 Day Daiy Average 30 Day Total 30 Day Daiy Average
[386kwh | [1232kwh [19kwh | [okwh | [o00kwh [4n | [oan

385 Day Total 365 by Daly Miernge 265 Day Totad 355 D Dl overige._ 965 Dy Tokal 365 Day Dally Jwerage 365 Day Toled 365 Day Daly Average
[3602kwWh | [e83kwm [493KkwWh | [133kwm [okwh | [o00kwn | [103h | [03n

Yearto Date Yearto Date Yearto Date Yearto Date

Total Daiy Average Total Total Daiy Average Total Dady Average
[738KkWh | [1298kwh | [42kwh | [o70kwh [okwh | [o00kwn | [ah | [o2h

Year Starting on  01/01 [dd/mm] Year Starting on  01/01 [dd/mm] Year Starting on  01/01 [ddimm] Year Stating on  01/01 [dd/mm]

Resettable Resettable Resattable Resettable

Total Daiy Average Total Total Daily Average Total Daily Average

95kWh | [1zo1kwn | [okwn | [o00kwm [okwn | [o00kwn [on | [ooh

Reset on  20/02/17 Reseton 20/02/17 Reseton 11/10/15 Resston 20/02/17
[ddimmiyyyy] | Fesst [deimmivyyy]l | Reset [ddimmivyyy] | Rasat

Total Accumulated Total Accumulated Total Accumulated Total Accumulated

20943 kWh 3585 kWh 12543h

This is a record of the total AC loads presented by

the home to the power system.

AL Load Enengy
Previous Day's Total
58 kWh
7 Day Total 7 Day Daily Average
76.6kWh 10.94 kKWh
30 Day Total 30 Day Daity Average
615 kWh 2063 kKWh
365 Day Total 365 Day Daily Average
7226 kWh 15.85 kWh
fearto Date
Tuotal Diaiby Average
121 kWh 13 47 kWh
Year Starting on 0101 [dd/mm]
Fesettable
Total Daily Average
24160 kWh 21.051kWh

Reseton 08/11/11

ey

Total Accumulated
24601 k\Wh

This is the total AC input contributed by the motor
generator or by the mains grid.

AC Input Energy
Previous Day’s Total
6.9kWh
7 Day Total 7 Day Daily Average
44 1 kWh 624 kKWh
30 Day Total 30 Day Daily Average
408 kWh 1368 kWh
365 Day Total 3685 Day Daily Average
5625 kKWh 1543 kWh
Yearto Date
Tatal Daiby Average
T4 KWh 814 kKWh
Year Starting on 01/01 [dd/mm]
Rlesettable
Total Daily Average
5318 kWh 1487 kKWh

Reset on  19/04/13
iy

Total Accumulated
17810 kWh
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In grid connected systems you can monitor the amount
of energy exported to the grid comparing today’s total
with the last week, month or year.

A record of how many hours the generator has run or
for how long the mains grid was connected.

AL Export Energy Hours of AC Input

Previous Day's Total Previous Day's Total

34 KWh 2359h

7 Day Total 7 Day Daily Average 7 Day Total 7 Day Daily Average

102 0 kWh 14 59 kWh 167.4h 240h

30 Day Total 30 Day Daity Average 30 Day Tatal 30 Day Daily Average

521 kWh 17 47 kWh 714h 240h

365 Day Total 365 Day Daiby Average 365 Day Total 365 Day Daity Average

3574 kKWh 5.82 kWh 8703 h 240h

Yearto Date Yearto Date

Total Diaity Average Tatal Daity Average

132 kWh 14 73 kWh 215h 240h

Year Stating on 01501 [dd/mm] Year Stating on 0101 [dd/mm]

Resettable Rlesettable

Tatal Diaity Average Total Daity Average

11035 kWh 961 kWh 2i472h 240h
Reset on 05411511 Reset on 05/11/11
[dd/mmyney] [dd/mmiyyyy]

Total Accumulated Total Accumulated

11037 kWh 37481 h

Total AC Coupled Solar Energy input to the system.

AL Coupled Solar Energy
Previous Day’s Total
5.6kWh
7 Day 'I_'ntal 7 Day Daily f-‘-.w.remgn_a
1358 lkkWh 15599 1KWh
20 Day Total 30 Day Daily Average
750 kWh 2512 1KWh
365 Day Total 365 Day Daily Average
5218 kWh 1431 kKWh
fearto Date
Total Daity Average
187 k'Wh 2084 IKWh
Year Starting on 0101 [dd/mm]
Fesettable
Total Dty A\raage
15821 kKWh 14.94 IWh

Reset on 0270212
iy

Total A!:n::!_lmula'_red
15821 kWh

72 | Doc #010005 Rev20 2018



@ SBLeCTIronic

Technical Data Tab

The TECHNICAL DATA tab provides you with information relating to maintenance and updating the SP PRO.
File  Connection PedformanceData  Help '—c«;md_lmh&|’2’a@m1‘71‘3453§'1§j7
Ste Information  Corfiguraion Seftings  QuickView  Data View  Service Settings

Mow Today DCHslory ACHsloy TechnicalData inveder Delals Battery Management Expansion Card Wiing Dagran

Battery Irverter Power Temperature Control Inputs Outputs AC Solar #1 (Pamo 4.0-1) AC Sclar #2 (Pemo 3.041)
Cument Target Charge Current AC Power Trandfomer Temperature Digtal Control 1 Satug Digtal Control 1 Stalus R5435 Device Address: 1 5485 Device Address: 2
[a34 [e21a [ao1kw 5C actve | [;actve KEegTody  AbeyTody
Sense Volage Target Charge Vioks Reactve Power Heatsrk T Digtal Corirol 2 Satus Dighal Control 2 Status L1t Aephcable Tt Tophcable
[se2v [574v [2skvr [ nactive | [nacive AC Fomer G Power
DC Inverter Vokage Power Apparent Powes Intemal Temperaturs Digtal Control 3 atus Digtal Control 3 Status E?? X 0_5} i
582V | [oaskw [oskva H0'C nactive | [nactve ACVols ACVobs
Midpairt Volage Cabla Loss Power Factor Power Modile Temp Digtal Cortrol 4 Status Ralay 1 Status Bt ¥t i wacebic
22V low | Power leveltoo low Q' baciive | |iactve A Cument AC Cument
WoportEme  Ceblelow™ Battey Temperature fodogie 10CVokoge  Reloy28tahs
[o3i% [oo% B v | [iactve DC Power OC Power
; ) . Mot Appécable et Applicable
= B il T = — T —
; Y * s Mot Applcable Not Appicable
Zrmsemes e i
L L [ Net Appicable Mot Applicabie
Charge Eff. Index Days to Equakise T Temperature
091 | Desabled et Aosb ] [Nt . .
Chasging Moda Days Since Equalse ACPowerPesk Todsy  AC Power Peak Today
Fosad L 150kW 1.36kW
< >
The technical data displayed under BATTERY is described below. Battery
Curmrent Target Charge Cument
CURRENT is a measurement of the current in the battery bank. A positive 274 | [2000A
(+) value, the battery is charging. A negative (-) value, the battery is Sense Vottage Target Charge Volts
discharging. 531V | [s70v
. DC Inverter Volt P
SENSE VOLTAGE is a measurement of the battery voltage at the battery 5 e || R
terminals (when the battery sense/pre-charge wiring is installed)
Midpoint Violtage Cable Loss
TARGET CHARGE CURRENT and TARGET CHARGE VOLTS Show the present 172V | low
temperature compensated charge current and voltage of the SP PRO Midpoint Error Cable Loss %
battery charger. |3543% | [oo%
. s SoC % Days to Rech
DC INVERTER VOLTAGE is a measurement of the battery voltage within the 357 | [nm o Teehane

SP PRO

Charger Lockout Request Days Since Recharge
POWER is the amount of power presently drawn from the battery bank and |Net locked out | o
is used in conjunction with Cable Loss to determine its significance. Charge EFf. Index Days to Equalise
0.950 Disabled
MIDPOINT VOLTAGE is a measurement of half the battery voltage at the | _ | _ _
battery terminals (when the battery sense/pre-charge wiring is installed) If !ﬁ;:f“g - | [Em v St

this value is not half the Sense Voltage then the batteries need equalising
or there is a faulty cell.

MIDPOINT ERROR is a measurement of the error in the midpoint voltage as a %.

CABLE Loss is the amount of power that is dissipated in the battery cabling, fusing and terminal system. A high
reading could indication a problem with the battery terminals, battery connection to the SP PRO or inadequate

cable sizing.

CABLE Loss % is the Cable loss as a percentage of the Battery power at that time.

SoC % is the State of Charge of the battery bank. 100% SoC is a full battery.

DAyvs To RECHARGE and DAYS SINCE RECHARGE - If Periodic Recharge is enabled these readings track the

days since the last battery recharge and how many days before the next battery recharge.
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CHARGER LockouT REQUESTED indicates when the charger is off and there is no charging from the SP PRO.

CHARGE EFFICIENCY INDEX is an internally adjusted factor that is used to constantly calibrate the State of
Charge calculation within the SP PRO. It also gives an indication of the battery health with a value below 0.8

suggesting that the batteries may need replacing. A normal value is between 0.9 and 1.0

DAYs TO EQUALISE and DAYs SINCE EQUALISE record how long since the batteries received an equalising
charge and how long before one is due. When an external charging source raises the battery voltage to the
Equalise voltage for the Equalise period the SP PRO will see this as a completed Equalise Charge.

CHARGING MODE shows the stage of battery charger in the SP PRO. This is the same information as shown on

the front panel of the SP PRO.

AC PowER is a measurement of the real power being passed through the inverter between
the DC sources (Battery bank and DC coupled charging sources) and its AC output. A
positive (+) value, the inverter is charging the battery. A negative (-) value, the inverter is
supporting the load from the DC sources.

REACTIVE POWER is a measure of the VArs being provided by the SP PRO.
APPARENT POWER is a measure of the inverter’'s AC voltage x AC current (volt amps).

PowER FACTOR is that of the inverter AC output. This is not a measure of the power factor
of the load except when the SP PRO is in stand alone (not synchronised to the grid or a
generator) and with no AC coupled solar input.

The TEMPERATURE CONTROL panel displays the temperatures of various components
within the SP PRO under the present operating conditions. This will assist support
personnel to determine the cause of thermally related system issues.

The INPUTS AND OUTPUTS panel monitors the status of the digital inputa

Inverter Power
AC Power

[-0.76 kW |

Reactive Power
[0.00kVAr |

Apparent Power
[0.76kvA |

Power Factor

[1.00 |

Temperature Control
Transformer Temperature
38°C |

Heatsink Temperature
l43°C |

Intemal Temperature
[8°c |

Power Module Temp.
[37°C |

Battery Temperature
l24°C |

Fan Speed
0% |

QOutputs
Digital Control 1 Status

and analogue inputs and outputs. Active is ON and Inactive is OFF. ﬁg:’;c"“m' e |

|Adive ]

Digital Control 2 Status

Digital Control 2 Status

| Inactive |

| Inactive |

Digital Control 3 Status

Digital Control 3 Status

[ Inactive | | Inactive |
Digital Control 4 Status Relay 1 Status
I Inactive | | Inactive |
Analogue 1 DC Voltage Relay 2 Status
04V | [inactive |
Analogue 2 DC Voltage Relay 3 Status
[04v | [nactive |
Relay 4 Status
|Adive ‘
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The AC Solar panels (#1 through to #5 when connected) display all of
the data fed back from each Managed AC coupled grid connect unit.

The “RS485 Device Address” shows the Address that has been
configured in that particular grid inverter. For KACO or Fronius inverters
this is address 1 to 5 for AC Solar #1 to AC Solar #5 respectively. For
ABB inverters the RS485 Device address is 2 to 6 respectively.

When ABB solar grid inverters are connected to the SP PRO, there are
4 readings that are not available from the ABB solar gird inverter. AC
Energy today, AC current, DC power and DC current.

When Fronius solar grid inverters are connected to the SP PRO, there

are 7 readings that are not available from the Fronius solar gird inverter.

AC Energy today, AC Volts, AC current, DC power, DC Volts, DC
current and Temperature.

If the SP PRO has lost communications with a grid inverter or the grid
inverter has gone to “sleep” at night, the message “Inverter Offline” is
displayed in all its readings except AC Power Peak Today

AC Solar #1 (Primo 4.0-1)

AC Solar #2 (Primo 3.0-1)

RS485 Device Address: 1 RS5435 Device Address: 2
A Energy Today A Energy Today

Net Applicable | [Net Applicable |
AC Pawer AC Power

[0.72kW RERLETE |
AC Volts AC Volts

Net Applicable | [Net Applicable |
AC Curmert AC Current

Net Applicable | Mot Applicable |
DC Power DC Power

Net Applicable | [Net Applicable |
DC Volts DC Volts

Net Applicable | Mot Applicable |
DC Currert DC Current

Net Applicable | [Net Applicable |
Temperature Temperature

Net Applicable | Mot Applicable |

A Power Peak Today

A Power Peak Today

[1.50 kW

[1.36 kW
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9

Inverter Details Tab

The INVERTER DETAILS tab provides you with information about the SP PRO.

File Connection PerformanceData  Help [
Ste information  Configuration Seftings  QuickView  Data View  Senvice Settings
Mow Today DCHstory ACHstory Techrical Data |lweder Detals | Battery Management Expansion Card Wiang Diagram

Connected

|[oo0zss || 20maran7-173432 [[@ 2] ]

Comrms Cerd W Version
[138797 005

biieisl Factory Set Options
o o CortolBomd Seial__ Canms Cord Seral Couy
[SPMC4S2AU 139787 | [aes0 ] [

SPPRORangs  Contl Boad Flevison  CommsCamRevision  Power Control Mods
vocosmavie | [ ¥ Emert

SPPRO Senial Number  Control Board Mod Status  Comms Card Mod Status o e

141413 s oon

{Component’s rated ife
consumed o far)

Power Board 1 Capacions
16%

5P PRO Mod Status Pewer Board 1 Revison
L e |
Software Version
19236

Pewer Board 1 Mad Status

‘Stng veters Supported  Power Board 2 Senal
ABB Solar. Frorius [138748

(Gnd Connect SW Verson ~ Power Board 2 Revision
200 14 |
'SP PRO Total Fun Time

Power Boand 2 Mod Status
191171 h |

In the INVERTER section we show you the SOFTWARE VERSION and
hardware that is currently installed in the inverter. From time to time,

as Selectronic designs new features for the SP PRO, new revisions of
software may become available from our web site. Generally, there is
no need to update the SP PRO unless you need the new features made
available.

ToTAL RUN TIME tells you the total number of hours the inverter has run.

If the SP PRO is fitted with an Advanced Comms Card (ACC) then
the card’s serial number, hardware revision and firmware revision is
recorded under Comms PCA SERIAL. Otherwise this section is greyed
out.

FAcTORY SET OPTIONS displays the configurations that have been set in
the factory. These settings cannot be changed.

The SP PRO monitors the life-span of certain components within the
inverter. By advising you of the amount of CAPACITOR LIFE and FAN LIFE
that have been consumed SP LINK allows you to plan for long term
maintenance at a time that will not inconvenience you.
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Battery Management Tab

If the SP PRO is connected to and communicating with a battery that has a Battery Management System (BMS)
then the BATTERY MANAGEMENT tab provides you with the available battery information.

The BATTERY MANAGEMENT section shows information about the entire battery bank whilst the MODULE
STATUS section displays information about the individual battery modules within the battery bank

File Connection PedormanceDats Help [ Comnected [ 00:09:39 ][ 28/02/2017- 142008 [[@ Q|
Ste Information  Corfiguration Settings  QuickView Data View  Service Settings
Mow  Today DC History AC History Technical Data Inverter Detads Battery Management Eqansion Card Wirng Diagram
Battery Management Select Module To Display Module 1 Status Module 1 Readings
Chargn o Lk Diachimge Comnt Lk EMS Type: _  FanStlin DEET Stakiss . || StbeokCiama % Chome Power Lok __
[116.0A [1160A | Modle { [4863P354 | [inactive [Inactive | [e22% [326kW ]
Charge Voltage Limit Battery Voltage 2 BMS Seral Discharge Status CFET Status State Of Health % Discharge Power Limit
[s77v [sav. | Lt | |pctive (inactive | [rooo% 328w |
Battery Cument State Of Charge % Modue 3 Software Version Charge Status PFET Status Current Charge Cument Limit
[054 [620% | [07 | [inactive kactive | [e3a [s8.0A |
EMS Model State Of Health % Moduie 4 Hardware Version Faults Voltage Discharge Cument Limit
LG Crhem [1000% | [12 [s55v [58.0A |
BMS Serial Hoddleo Hotswap Status Min Cel Vokage Temperature 1
Lm»ppuaue ] Inactive ] [3s8v [247C |
ot fophcabls | -
Alams Fault 1 Status Alams Max Cell Vokage Temperature 2
Inactive I [ag7v |24 |
Module 7 7
Faut 2 Status Awg Cell Vokage Avg Temperature
Vodia 8 nactive | [3ssv 2 |
Wamings Mam Status Wamings Cell Balance
Modde §
Waming Status
S
Battery Management
Charge Current Limit: The maximum charge current allowed at the time ﬁ;;”g;c””‘“ Lmt | ﬁ‘j;“;fec“m umt |
Discharge Current Limit: The maximum discharge charge current allowed at Charge Voltags Limit Battery Voltags
the time [577v | [s5av |
Battery Cument State Of Charge %
Charge Voltage Limit: The maximum charge voltage allowed at that time [ | [ |
BMS Model State Of Health %
Battery Current: The battery current at that time. Positive current is charging,  [LGGhen | [0 |
negative is discharging. BMS Seril
State of Charge: The battery SoC as read from the BMS. Aams
BMS Model: The model number of the BMS or battery connected to the
SP PRO
Wamings

State of Health Indicates how much of the battery has been used.

Alarms and Warnings: Displays any alarms or warnings generated by the
BMS.

MODULE STATUS

The module status section provides advance diagnostic information about the battery system and is used for
advanced diagnoses of any faults. It is only available when there are more than one battery module connected
into the system and when the BMS has the facility to provide the information. This section is greyed out when

this information is not available from the BMS.
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Expansion Card Wiring Diagram Tab

The Expansion Card Wiring Diagram shows you how the input and output functions are programmed and allocated
in the SP PRO. This display is only active when the are connected to the SP PRO.

[ Mow || -Tuda_lr.l-i: oC Hiztary | AC Histary |:.Technica| Datég Expansion Card Wirng Diagram |

Battery “oltage

3

Generator Run

SCITONnL”

@ISEL :

FOCO30 OO, 855 hay 15

Load

FEAY RELAY RELAY

Battary Tempearature Sensor
[Mon-Frogramable Input)

I
.5
’
L
}

Analogue Control

RN E It CR Bl 68l 7 alo

DIGITAL CTRL IN

W
-

Unised Feataras Chanage Expanzion Card Type

Generator Start, Initial Stage, Bulk Stage. Ab=orb Stage. Float Stage, Equalise Stage, Timed As<ert, Battery 5o0C, Digital Contral, &nalogue Control, Alarm, A0
Load Energy, AC Load Power, Initial Stage, Bulk Stage, Absorb Stage, Float Stage, Equalise Stage, Generator Fault, Generator Lo Fuel, Generator Mo Fuel,
| Generator MAvailable, Digital Control, MormalfAlternate AC Input Powwer Se. High Battery Alert . External AC Contactor Control, Lows Batt Shut Dowen Override,

A
W

The Unused Features display lists all input and output functions that have not been allocated to an input or output.

Expansion card picture may vary depending on SP PRO model. Click Change Expansion Card Type to suit the
model.
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Service
Settings

Certain readings within the SP PRO must be correctly configured at the time of the original setup. These include
the time and date, an approximation of the state of charge and that the current shunts are zeroed.

File Connection PerformanceData  Help Connected ‘[ 00:02:09 ‘ 02107207 - 13:40:01 IJ 2l
Ste information  Configuration Settings  QuickView Data View  Service Settings
Set 5P PRO date/ time Shurits AL Input Safety Monitor Battery Equalise Charge Efficiency Index Installer Only Service Settings
SP PRO's P Shunt 1 Current Present Monitor State Present Equalise State  Present Value These settings are accessible for the first four hours of nverter
Date and Time (Shunt 1) Enabled | [NoEquaise Pendng | [0350 l run time, after which access is by a code made avadable only
e Disabled ’ie. _ - - | —— ! ““ to instaders.
=a—— Monitor & Value
2o Sirt 1 [Ensiiec. Disbied] Chenge Eqates 32 | 10.600-1.000) Installer Only Code
. Disabled v Login Password 055013 |
Type New Password
Set SoC f::u‘:"f Comvent Set Monkor Sate Pl o s Set Bicency Index Unlock
© Use Computer Date - Epanson Cad Disabied St of Actual Swtch I Sync Overosd Shutdown
‘ Present State Enabled | 5 Present Grid
o Zoro Shrk 2 | Set Login Password | e Quality
_Ez z— Poor | o Limit
[hhomm] WARNING: _ 1
o o1 NewState Fan The "EN DISCONNECT" | AC Solar Link Test New Grid Quality "V
: [Enabled, Disabled] Presont Fan Types side swichpostionand  Enors or nonvesponses [Normal, Poar, Linmonisored]
5 “AC Input Safety Monitor” from grid-ie inverters can - | | <
Ereted 0 state should onfy be indicate qualty of lnk. Nomal b - Wil
() Manually Set Date atered in lmited stuations.  Counting while grid te :
and Time Set Exp. Card State New Fan Type A hazardous stuation may inverter is off is nomal. Set Grid Qualty Set Senstivty Set Export Limi
[0-0 result
Seftings P 0 Link #1 | 12247
t Type New Passcode Read and understand the Link #2 | | Present Schedule Fress
s [1-65535) Set Fan Type Miexank Nockon of e — 0Kl
SP LINK manual or ki | | |Disabled SLURW
| consult 3 l_—\ F’
‘Ret,p: New Passcode  Fan Life mmw‘;d”ﬁ:l:mbdm Link 84 i 00:00 - 23:59]
4.37 ¥ 0.1% postion or the state of the | — - - ¥
| ortor setng Link &5 ] 14:37 %
Set SP PRO Time Set Passcode Reset Fan Life X "aﬂ'e;mef Reset Counters Change Schedue Set Support Limit
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Time and date

To ensure that various timed functions within the SP PRO, such as generator run
schedules, perform as expected it is important to have the correct date and time

recorded in the SP PRO. You have the option of automatically uploading the time and
date from the computer — including the facility to allow for an offset if the computer is
set to a different time zone to the area of installation — or to manually set the time and

date.

If you are adjusting the date manually click on the circle adjacent to MANUALLY SET

DATE / TIME and use the drop down menu to select the correct date. The time can

be set by clicking on the hour or minute section and use the up/down arrows to adjust.

When you have completed adjustment click on SET SP PRO TIME to record the
change.

Battery SoC

When first setting up the SP PRO an initial estimation of the state of charge

must be programmed to enable the SP PRO to facilitate all the functions that are
determined by the state of charge measurement from the first day. As the period of
operation increases any small error from the original estimation will be corrected.
This function is not used when the SP PRO is communicating with a battery as the
SoC is read directly from the BMS.

Expansion Card

The current status of the EXPANSION CARD is displayed. The SP PRO can

be set to use (Enabled) all the connected functions from the expansion card like
shunts and battery temperature sensor or to ignore (Disabled) them. By default the
Expansion Card is enabled.

Settings Passcode

The SETTINGS PASSCODE is only used to change configuration settings within

the SP PRO. A separate passcode (Login Passcode) is used to connect to the

SP PRO.

If you are concerned that the standard SETTINGS PASSCODE does not provide the
level of security you desire for changing settings, you can change the passcode in
the SP PRO to one that is uniquely yours.

Please note that if this Settings Passcode is lost or forgotten it can only be reset by
a procedure that requires someone to be on site.

If you require assistance resetting the passcode please consult a Selectronic
Accredited Integrator.

Set SP PRO date. time
SP PROz Present
Date and Time

Date [dd/mmAnnyy]
26/07/2014

Time [hh:mm]
14:31:00

@ Use Computer Date
- and Time with Offset

Offzet
[hh:mm]

|00:00 -

= Manually Set Date
= and Time

13/08/2009

o UG LU

Set SP PRO Time

Reset SoC
Present SoC
587 %

MNew SoC
[1.0 - 55.5%]

85.0=

[ Set SoC

Bxpansion Card
Present State
Enabled

MNew State
[Enabled, Disabled]

Enabled -

| Set Exp.Card State |

Settings Passcode
Type New Passcode
[1-65535]

Retype New Passcode

Set Passcode
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Zero Shunts

To accurately measure and calculate inputs and outputs to and from the batteries the
SP PRO needs to start its measurements knowing what is Zero. To set this parameter
you must ensure all inputs and outputs are switched off — that is no solar, wind or other
inputs coming into the system and all DC loads are switched off — then the ZERO
SHUNT 1 and ZERO SHUNT 2 buttons should be pressed.

The figures above the buttons indicate what the on board computer in the SP PRO
perceives the relative current to be before zeroing.

Fan Type

The cooling fan within the SP PRO is a long life, high quality component. As the control
section of the SP PRO calculates the hours of life left in the fan (along with other
components) it is important that the fan — when it is eventually necessary — is replaced
by an authorised spare part. However we are aware that components become obsolete
and other fans may need to be used, so we have allowed settings for 4 different fan
types. These settings are based around all the fan types available at this time and we
will clearly mark any replacement fans with their fan type as they become available.

AC Safety Monitor

The AC INPUT SAFETY MONITOR detects the loss of the earth/neutral link in the AC
Source input to the SP PRO and instantly disconnects the SP PRO from the AC source
whether it be a generator or the mains grid. This important safety feature is included

as secondary protection when the AC source is connected via a removable plug to the
generator or mains grid.

NOTE: The primary protection for a plug in AC source must be a shrouded plug that
prevents contact with the plug terminals when removed from the socket.

This feature should only be disabled if the AC Source in hard wired to the SP PRO and
the wiring configuration will trip the AC Safety Monitor. To disable this feature:

1. Set the New Monitor State to Disabled then click Set Monitor
State. Present Monitor state will change to Enabled.

2. Set the EN - DISCONNECT switch within the SP PRO to
Disable (DS). The State of Actual Switch field will change to
Disabled

Never disable this feature unless the AC Source is
hard wired to the SP PRO..
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Request Battery Equalise

The BATTERY EQUALISE display shows whether the SP PRO will perform an
equalise charge when it next achieves Float (Equalise Pending). Pressing the button
will toggle between Equalise Pending and No Equalise Pending. Pressing the button
will also stop a current Equalise process.

Login Password

The LOGIN PASSWORD is only used when connecting to the SP PRO. A separate
password is used to change configuration settings (Settings Password).

If you are concerned that the default login password does not provide the level of
security for any access to the SP PRO, you can change the Login Password in the
SP PRO to one that is uniquely yours.

Like the Settings Passcode, if the Login Password is lost or forgotten it can only be
reset by a procedure that requires someone to be on site.

SP LINK will automatically update the Connection settings in Site Information when
you set the new Login Password.

AC Solar Link Test

Used for commissioning or diagnostic of the communications link between the
Selectronic Certified grid inverter(s) and the SP PRO in a managed AC coupled
installation. AC solar Link Test provides a count of any errors in the link.

When the system installation is complete and all inverters are powered up and
running, click “Reset Counters” then wait for 5 minutes. All connected grid inverters
should ideally read 0 showing there are no issues with the communications link. A link
error count of 4 or less per minute is acceptable although it is recommended that the
installation be checked to ensure there are no underlying issues such as the incorrect
setting of the RS485 termination resistor on either the SP PRO or grid inverters.

Setting Charge Efficiency Index

The Charge Efficiency Index will automatically adjust itself in the SP PRO but a
number of faults in the installation could cause it to become erroneous (including
poorly calibrated or installed DC current shunt or failing batteries). For a correctly
installed system with new batteries the index should be between 0.900 and 1.000. If it
is a long way out of range, rectify the system fault then reset it back to 0.950.

Setting For Poor Grid Quality

When the SP PRO is connected and synchronised to an external AC source (grid
or generator), it is actively improving the quality of the AC source waveform. If the
AC source waveform is particularly distorted then the SP PRO may shutdown from
a “Synchronous Overload Shutdown” condition. Setting the Grid Quality to Poor or
unmonitiored will reduce the sensitivity to this distortion and allow the SP PRO to
operate as normal.

Battery Equalise
Present Equalise State

[ Change Equalise State ]

Login Password
Type New Password
[up to 32 character long]

Set Login Password

AC Solar Link Test

Ermors or non-esponses
from grid4ie inverters can
indicate quality of link.

Courting while grid tie
inverter is off is nomal.

Link #1
Link #2
Link #3
Link #4
Link #5

Reset Counters

Charge Efficiency Index
Prezent ¥alue

0.000
HNew Yalue
[0.500 - 1.000]

0970=

[ Set Efficiency Index

Sync Overload Shutdown
Present Grid Quality
Normal

New Grid Quality
[Nomal, Poor

Nomal ~

Set Grid Quality
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Scheduled Resget
Schedule Restart Present Schedule
Sets the time when the SP PRO will perform an internal restart. This is normally used
in Off Grid systems, after new firmware has been loaded into the SP PRO. A restart [':E“E'Esffs‘;"e
would normally cause loss of power so this can be set to occur at a time that is least 06:08 -

convenient to the customer, say 2:00 am.
Change Schedule

Installer Only Service Settings Intaller Orly Service Settngs _
The settings in this group can be changed WITHOUT an Installer Only i, s i scease b e mede vl oy
Code if this is done within the first four (4) hours of the SP PRO operation.  teinales:

Installer Only Code

Normally these settings are configured at installation and would remain |
unchanged. If a change is required after the system has been running for Unlock

longer than four hours, an Installer Only Code is required. Once entered,

the code unlocks these settings for 5 minutes. A code is available from

Selectronic to bona fide installers ONLY. 100 No Limit

ANTI ISLANDING SENSITIVITY reduces the active anti islanding threshold
in the SP PRO to provide compatibility with some off grid and micro grid
systems. This setting must never be changed for grid connected systems Set Sensilviy Set Bxport Limt
that require AS4777.2-2015 compliance.

The active anti islanding can be turned off completely by setting the value ot

to 0%.

3

ERAN N -

o JULULU S

100

ToTAL SUPPORT LIMIT limits the maximum total power that can be taken 5000012
from the battery plus the managed AC Coupled Solar to support the
customer’s load.

For example, if TOTAL SUPPORT LIMIT is set to 5.0kW and there is 3kW
of Solar being produced at the time, only 2kW of support power will be
available from the battery, giving a total of 5.0k\W

4

Set Support Limit

EXPORT LIMIT is the same function as a Factory Set Export Limit with
the exception that it can be set by the installer. If the EXPORT LIMIT is set
higher than any Factory Set Export Limit then the latter will apply.
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Appendix One
Alert Messages

The SP PRO is continuously measuring and monitoring the power system to ensure correct system operation at
all times. When the SP PRO detects a problem with the power system it then:
1. Displays a message in the “Attention Required” area in SP LINK (In the Data View - Now tab).

2. Creates an entry in its data log memory. This data can be downloaded from the SP PRO and viewed in the
EVENTS tab of the Performance Data Viewer.

The table in this section outlines all the SP PRO ALERT type event messages, the most likely cause and

possible remedies.

NOTE: Only the ALERT events are listed - They are listed in alphabetical order.

Alerts and attention
required messages

Meaning and diagnostic

Action

Configuration
settings>

AC Source - Safety
Monitor Alert - Neutral
and Earth are not at
same potential

The inverter has detected either a
poor EN connection or missing EN
connection in the AC source wiring.

Call system installer to check
the voltage between the Earth
and Neutral of the AC source
connections at the Inverter. If
voltage > 1VAC then track down
the wiring fault.

Service Settings
> AC Input
Safety Monitor

(group).

AC Source - Safety
Monitor Alert cleared

Above condition has cleared

Battery - Hi Battery
Alert

Battery voltage has risen above the Hi
Battery Alert Voltage

Call system installer to check
the correct operation of any

DC charge controllers. Check
communications between

SP PRO and grid inverter in
Managed AC coupled system.
Check all battery system
connections and check for faulty
cells in battery bank.

Battery > Hi
Battery Alert

Battery - Hi Battery
Alert Clear

Battery voltage has dropped below the
Hi Battery Alert Clear Voltage clearing
the above condition

Battery > Hi
Battery Alert
Clear
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Alerts and attention

Meaning and diagnostic

Action

Configuration

required messages settings>
Battery - Mid Point Battery Mid Point Voltage is outside Call installer to check for faulty Battery >
Fault - Outside Range Mid Point Range after an equalise has cells in the battery bank or Midpoint
after Equalise been performed. Battery bank may for poor battery connections Monitoring
have faulty cell. between cells and between
battery bank and SP PRO
Battery - Mid Point Above condition has cleared
Fault cleared
Battery - Outside Mid Battery Mid Point Voltage is outside Initiate an equalise charge from Battery >- Mid
Point Range Mid Point Range. Battery bank may the Service Settings tab in SP Point Range.
have faulty cell or need equalise LINK (Battery Equalise section).
If problem persists then call
installer to check for faulty cells
in the battery bank or for poor
battery connections between
cells and between battery bank
and SP PRO.
Battery - Within Mid Above condition has cleared Battery > Mid
Point Range Point Range.

Battery - Over Temp
Protection Alert

The battery temperature has risen
above the Over Temp Protection limit

Immediately turn SP PRO to
IDLE (long press of ON button
on front panel). Call installer

to check battery temperature
sensor is correctly installed,
batteries charge parameters
are correct and that all charging
sources are operating correctly.
Installer to check that there are
no faulty cells in the battery
bank and to take measures

to reduce battery ambient
temperature.

Battery > Over
Temp Protection
> Limit Charge
Above.

Battery - Over Temp
Protection Alert cleared

The battery temperature has dropped
below the Over Temp Protection limit

Battery > Over
Temp Protection
> Limit Charge
Above..

Battery Management
- Alarm

The Battery Management System
within the battery has sent an alarm
to the SP PRO

Battery Management
- Alarm Cleared

The above alarm has cleared

Look in the Data View >
Battery Management tab for
details about the fault.

Charger - Battery Battery is not charging as fast as Call your installer to check Battery Capacity

Capacity Alert - expected. The battery SoC has risen battery condition and for shorted

Provided 120% but the battery voltage is not matching or weak cells.

Capacity and voltage the expected SoC

target not achieved

Charger - Battery The expected battery voltage target

Capacity Alert cleared - | has now been achieved. Batteries now

Voltage target achieved | charging as expected.

Generator Controller The Generator Fault input has been Call appropriately qualified Inputs/Outputs

- Generator Fault Alert -| asserted. Generator will be stopped if it | personnel to diagnose and > Generator

Stop generator is running rectify the generator fault. fault input

Generator Controller - The Generator Fault input has been Inputs/Outputs -

Generator Fault Alert cleared. Generator will start again as Generator fault

cleared required input

Generator Controller - The Generator Low Fuel input has Fill generator fuel tank. Inputs/Outputs -

Low Fuel Alert been asserted. Generator will continue Generator Low
to run Fuel input
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Alerts and attention

Meaning and diagnostic

Action

Configuration

required messages settings>
Generator Controller - The Generator Low Fuel input has Inputs/Outputs -
Low Fuel Alert cleared been cleared Generator Low
Fuel input
Generator Controller The Generator No Fuel input has been | Fill generator fuel tank Inputs/Outputs
- No Fuel Alert - Stop asserted. Generator will be stopped if it - Generator No
generator is running Fuel input
Generator Controller - The Generator No Fuel input has Inputs/Outputs
No Fuel Alert cleared been cleared. Generator will start again - Generator No
as required Fuel input
Generator Controller - The Inverter has stopped the generator | Call your installer or
Stopped due to no AC as there is no AC volts present at the appropriately qualified personnel
Volts Fault inverter. Caused by either a wiring to check the AC source
fault, tripped CB or faulty generator. voltage at the SP PRO when
the generator is running. If no
voltage is present, then they
need to trace the voltage back to
the generator to find the wiring
fault.
Generator Controller - Above condition has cleared
Stopped due to no AC
Volts Fault Cleared
Inverter - AC Source Only applies to three phase or Split Call your installer or
out of phase On phase systems. The phase rotation appropriately qualified personnel
or phase sequence on the AC source to check all AC source wiring
input is incorrect. Caused by wiring and AC source supply for correct
fault on the AC source input - Phase voltage, phase and phase
rotation or phase angle is incorrect. rotation.
Inverter - AC Source Above condition has cleared
out of phase Off
Inverter - AC Source When the AC Source Disconnect Normal operation. Alerting the System >
out of tolerance Beeper | Beeper is enabled and the AC source user that the grid supply has AC Source
On is outside the set limits (as setin AC either failed or it is too high or Disconnect
Source > AC Input tab setting) this too low. Beeper
alarm will be raised
Inverter - AC Source Above condition has cleared
out of tolerance Beeper
Off
Inverter - DC Shutdown | Inverter has shut down from Low Firstly, reduce all the loads on Inverter-DC
Battery Voltage the system to the minimum. shutdown
Check that all the charging (group) >
sources such as PV solar Inverter 0% load
and generator charging are and Inverter

functioning correctly. Call
installer to check for faulty cells
in the battery bank or for poor
battery connections between
cells and between battery bank
and SP PRO

100% Load

Inverter - DC Shutdown
cleared - Recovery
Voltage reached

The battery voltage has risen above
the shut down voltage to the Recovery
Voltage

Inverter-DC
shutdown
(group) >
Recovery
Voltage

Inverter - Low AC Alert

The AC output of the inverter is low,
normally due to power overload.
Inverter shutdown is imminent.

Start turning off loads and if
problem persists with little or no
load on the system, call your
installer to check for overload
or short circuits on the AC load
circuits.
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Alerts and attention

Meaning and diagnostic

Action

Configuration

required messages settings>
Inverter - Low AC Alert | The AC output of the inverter is now
cleared OK. Inverter will not shutdown.
Inverter - Low AC The AC output of the inverter was low, Start turning off loads and if
Shutdown normally due to power overload and problem persists with little or no
Inverter has shutdown load on the system, call your
installer to check for overload
or short circuits on the AC load
circuits.
Inverter - Low AC The AC output of the inverter is now
Shutdown cleared OK. Inverter will start again.
Inverter - Low Battery Battery voltage getting close to Firstly, reduce all the loads on Inverter-DC
Voltage Alert Shutdown voltage and shutdown is the system to the minimum. shutdown
imminent. Check that all the charging (group) >
sources such as PV solar Inverter 0% load
and generator charging are and Inverter

functioning correctly. If problem
persists, call installer to check
for faulty cells in the battery
bank or for poor battery
connections between cells

and between battery bank and
SP PRO

100% Load

Inverter - Low Battery The battery voltage has risen above Inverter-DC
Voltage Alert cleared the to Recovery Voltage shutdown
(group)
Inverter - Low SoC Battery SoC is getting close to Firstly, reduce all the loads on Inverter-DC
Alert Shutdown voltage and shutdown is the system to the minimum and shutdown
imminent. The loads on the system start your generator. Check that | (group) >

maybe exceeding the charging source

all the charging sources such as
PV solar and generator charging
are functioning correctly.. If there
is a problem with one of the
charging sources then contact
your installer. If all is OK then
you will need to use less power
or run the generator more often.

Shutdown SoC

Inverter - Low SoC
Alert Cleared

The battery SoC and voltage has risen
above the to Recovery level

Inverter-DC
shutdown

(group) >
Shutdown SoC

and Recovery

Voltage
Inverter - Shutdown When programmed within the Determine the source of the Input / Outputs
Input Active SP PRO, this input is active and input and remidy the fault > Shutdown
the inverter is shutdown and is not within that source Input
producing any AC output.
Inverter - Shutdown The Shutdown input is no longer
Input Active Cleared | inactive and the inverter will come
back on.
Inverter - SoC Inverter has shut down from Low SoC Firstly, reduce all the loads on Inverter-DC
Shutdown the system to the minimum and shutdown
start your generator. Check that | (group) >
all the charging sources such as | Inverter 0% load
PV solar and generator charging | and Inverter

are functioning correctly. If there
is a problem with one of the
charging sources then contact
your installer. If all is OK then
you will need to use less power
or run the generator more often.

100% Load
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Alerts and attention

Meaning and diagnostic

Action

Configuration

required messages settings>

Inverter - SoC The battery SoC and voltage has risen Inverter-DC

Shutdown cleared above the to Recovery level shutdown
(group) >
Recovery
Voltage

Service - AC Source The AC safety monitor switch in the Contact your installer to either Service Settings

Safety Monitor State inverter does not match the setting in change to position of the safety > AC Input

does not match State
of Actual Switch

the Service Settings.

monitor switch or change the
setting in the Service Settings
using SP LINK

Safety Monitor
(group).

Service - AC Source
Safety Monitor State
matches State of Actual
Switch

Above condition has cleared

Service - Fan Alert -
Fan not spinning

Cooling Fan is not spinning due to
obstruction or failure

Power down the SP PRO
inverter following the shutdown
procedure provided beside the
inverter. Remove fan guard
and check fan for obstructions.
Check fan can spin freely. If
problem persists, contact your
installer to install a new fan.

Service - Fan Alert
cleared - Fan spinning
or not required

Cooling Fan is now spinning again.

Service - Fan Filter
Alert - Clean Filter

Recommend that the cooling fan
filter be cleaned to maintain cooling
efficiency

Clean fan filter in the base of the
unit with a soft brush to remove
any dirt or obstruction.

Service - Fan Filter
Alert cleared - Filter
clean button pressed

Above condition has cleared

Service - Fan Life Alert
- Life at or above 100%
- Replace Fan

Recommend that the cooling fan be

replaced to prevent unexpected failure.

Contact your installer for a
replacement fan.

Service - Fan Life Alert
cleared - Life reset to 0.

Above condition has cleared

Service - Fan Speed
Alert - Speed lower
than expected - Check
Fan

Cooling fan is running too slow. Check
for fan fault or obstruction.

Clean fan filter in the base of
the unit with a soft brush to
remove any dirt or obstruction.
If problem persists then power
down the SP PRO inverter
following the shutdown
procedure provided beside the
inverter. Remove fan guard
and check fan for obstructions.
Check fan can spin freely. If
problem still persists, contact
your installer to install a new fan.

Service - Fan Speed
Alert cleared - Speed
as expected

Above condition has cleared

Service - Power
Module 1 Capacitor
Life Alert - Life at or
above 95%

The internal capacitors have reach
the end of their rated life. Recommend
inverter returned to Service for
capacitor upgrade.

Contact Selectronic service at
http://www.selectronic.com.au/
service/

Service - Power
Module 1 Capacitor
Life Alert cleared

Above condition has cleared
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Alerts and attention
required messages

Meaning and diagnostic

Action

Configuration
settings>

Service - Power
Module 2 Capacitor
Life Alert - Life at or
above 95%

The internal capacitors have reach
the end of their rated life. Recommend
inverter returned to Service for
capacitor upgrade.

Contact Selectronic service at
http://www.selectronic.com.au/
service/

Service - Power
Module 2 Capacitor
Life Alert cleared

Above condition has cleared

System - AC coupled
frequency ramp
invoked

1. Managed AC coupled system -
Indicates loss of control so Inverter
ramps its output frequency to 55 Hz to
cause a AS4777 disconnect to “kick off”
the AC Coupled Inverters

Remove all connections to

the AC load terminals. If Alert
persists then inverter has stuck
contactor and needs a service.

2. Generic AC coupled
system — Normal
operation when grid
has failed and inverter
running stand alone.
Occurs when the
charge target current or
voltage is exceeded.

If you have a Managed AC coupled
system with a Selectronic Certified grid
inverter, contact your installer to come
and check all the RS485 cables and
wireless devices between the SP PRO
inverter and the Selectronic Certified
grid inverter.

System - AC coupled
frequency ramp
invoked off

Above condition has cleared

System - AC Load
exceeding AC Source
plus Inverter Rating

When the inverter is connected and
synchronised to the AC source, the
load on the system is exceeding the
rating of the inverter plus the specified
AC Source Power limit. Under this
condition the AC source Power limit
will be exceeded. This could cause an
overload on the AC Source and the
load should be reduced.

Turn off some of the loads
connected to the system. If

you need to continue to use
high loads on the system then
contact your installer to upgrade
the size of your system.

Config. Settings
> AC source
Power.

System - AC Load
below AC Source plus
Inverter Rating

Above condition has cleared

System - AC Load
Voltage Alert - Volts
detected from unknown
source

There is an AC voltage on the inverter
load terminals when the inverter is off.
Caused by either a stuck AC contactor
or wiring fault.

Contact your installer to remove
all connections to the AC load
terminals. If Alert persists

then your inverter has a stuck
contactor and will need a
service. Contact Selectronic
service at http://www.selectronic.
com.au/service/

System - AC Load
Voltage Alert cleared -
No volts detected

The above condition has cleared

System - AC Source
Contactor Fault -
Contactor stuck open

The AC source contactor has a fault
and has not closed when expected. If
an external contactor is installed then
there is a fault in this section.

Contact your installer to check
all the wiring and components
for the external AC contactor
and its configuration. If the
system does not have an
external AC source contactor
and if problem persists, your
inverter will need a service.
Contact Selectronic service at
http://www.selectronic.com.au/
service/

System - AC Source
Contactor Fault cleared
- was open

Above condition has cleared
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Alerts and attention
required messages

Meaning and diagnostic

Action

Configuration
settings>

System - Batt Sense
Alert - measurement
out of range - using
internal voltage sense

The Battery Sense / Pre-Charge wiring
is not connected or it has a fault. Check
Data View > Technical Data > Sense
Voltage in SP LINK.

Contact your installer to fix the
faulty Battery Sense / Pre-
Charge wiring.

System - Batt Sense
Alert cleared - using
Batt Sense

Above condition has cleared

System - Battery Temp
sensor open circuit

There is a fault in the battery
temperature sensor or its wiring.

Contact your installer to check
battery temperature sensor and
its wiring. Measure sensor with
multi meter approximately 2k
ohms at 25C

System - Battery Temp
sensor ok - was open

Above condition has cleared

System - Battery Temp
sensor reading too high

There is a fault in the battery
temperature sensor or its wiring.

Contact your installer to check
battery temperature sensor and
its wiring. Measure sensor with
multi meter approximately 2k
ohms at 25C

System - Battery Temp
sensor ok - was too
high

Above condition has cleared

System - Battery Temp
sensor reading too low

There is a fault in the battery
temperature sensor or its wiring.

Contact your installer to check
battery temperature sensor and
its wiring. Measure sensor with
multi meter approximately 2k
ohms at 25C

System - Battery Temp
sensor ok - was too low

Above condition has cleared

System - Battery Temp
sensor short circuit

There is a fault in the battery
temperature sensor or its wiring.

Contact your installer to check
battery temperature sensor and
its wiring. Measure sensor with
multi meter approximately 2k
ohms at 25C

System - Battery
Temp sensor ok - was
shorted

Above condition has cleared

System - Common
defaults loaded

The user has initiated a “Load Defaults”
from the front panel of the inverter.

System - Hi Battery
Shutdown (AC
Coupled) Fault

Only applies to AC coupled systems
(Managed or Generic). Inverter has
shutdown as a last resort due to high
battery voltage. Inverter only shuts
down if frequency ramping does not
disconnect the AC coupled solar and
the high batter voltage persists.

Contact your installer to check
Grid inverter (Selectronic
Certified or Generic) to see
that it disconnects at 55Hz
grid frequency. If grid inverter
is Selectronic Certified then
check RS485 communications
between the SP PRO and the
grid inverter.

System - Hi Battery
Shutdown (AC
Coupled) Cleared

Above condition has cleared

System - Hi
Temperature Alert

The inverter is reaching its maximum
operating temperature and about to
shut down. Either the load is too high,
the air flow is obstructed or the ambient
temperature is high.

Turn off some of the appliances
connected to the system.
Check fan filter in the base of
the SP PRO for obstructions.
Ensure there is free airflow
around the inverter. If problem
persists, contact your installer.
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required messages

Meaning and diagnostic

Action

Configuration
settings>

System - Hi Above condition has cleared

Temperature Alert

cleared

System - Hi The inverter has reached its maximum | Turn off some of the appliances

Temperature Shutdown

operating temperature and shut down.
Either the load is too high or the air
flow is obstructed.

connected to the system.
Check fan filter in the base of
the SP PRO for obstructions.
Ensure there is free airflow
around the inverter. If problem
persists, contact your installer.

System - Hi
Temperature Shutdown
cleared

Above condition has cleared

System - AC
Coupled Inverter #1
communication Fault

The RS485 communications with AC
Coupled Inverter #1 has been lost for
longer than 18 hours. It is normal to
lose communications overnight when
the AC Coupled Inverter shuts down so
loss for longer than 18 hours indicates
a fault.

Contact your installer to come
and check all the RS485
cables and wireless devices
between the SP PRO inverter
and Selectronic Certified grid
inverter.

System - AC
Coupled Inverter #1
communication Fault
Cleared

Above condition has cleared

System - AC
Coupled Inverter #2
communication Fault

The RS485 communications with AC
Coupled Inverter #2 has been lost for
longer than 18 hours. It is normal to
lose communications overnight when
the AC Coupled Inverter shuts down so
loss for longer than 18 hours indicates
a fault.

Contact your installer to come
and check all the RS485 cables
and wireless devices between
the SP PRO inverter and

the Selectronic Certified grid
inverter.

System - AC
Coupled Inverter #2
communication Fault
Cleared

Above condition has cleared

System - AC
Coupled Inverter #3
communication Fault

The RS485 communications with AC
Coupled Inverter #3 has been lost for
longer than 18 hours. It is normal to
lose communications overnight when
the AC Coupled Inverter shuts down so
loss for longer than 18 hours indicates
a fault.

Contact your installer to come
and check all the RS485 cables
and wireless devices between
the SP PRO inverter and

the Selectronic Certified grid
inverter.

System - AC
Coupled Inverter #3
communication Fault
Cleared

Above condition has cleared

System - AC
Coupled Inverter #4
communication Fault

The RS485 communications with AC
Coupled Inverter #4 has been lost for
longer than 18 hours. It is normal to
lose communications overnight when
the AC Coupled Inverter shuts down so
loss for longer than 18 hours indicates
a fault.

Contact your installer to come
and check all the RS485 cables
and wireless devices between
the SP PRO inverter and

the Selectronic Certified grid
inverter.

System - AC
Coupled Inverter #4
communication Fault
Cleared

Above condition has cleared
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Alerts and attention
required messages

Meaning and diagnostic

Action

Configuration
settings>

System - AC
Coupled Inverter #5
communication Fault

The RS485 communications with AC
Coupled Inverter #5 has been lost for
longer than 18 hours. It is normal to
lose communications overnight when
the AC Coupled Inverter shuts down so
loss for longer than 18 hours indicates
a fault.

Contact your installer to come
and check all the RS485 cables
and wireless devices between
the SP PRO inverter and

the Selectronic Certified grid
inverter.

System - AC
Coupled Inverter #5
communication Fault
Cleared

Above condition has cleared

System - Lost SP
SYNCH connection On

Only applies to three phase or Split
phase systems. Communications link
between inverters has been lost.

Contact your installer to check
all SYNC leads between

SP PRO inverters are plugged
in and clicked home. Next try
replacing SYNC leads between
inverters.

System - Lost SP
SYNCH connection Off

Above condition has cleared

System - Main DC
Supply Cable Open
Circuit Fault

The main battery wiring, battery fuse
or battery bank has a fault and is not
supplying power to the inverter. The
battery sense/pre-charge wiring is still
OK and turned on.

Contact your installer to check
battery bank, ALL DC battery
cabling (including inside
inverter) and main battery fuses
of circuit breaker.

System - Main DC
Supply Cable Open
Circuit Fault Cleared

Above condition has cleared

System - multi-phase
system fault forcing
shutdown On

Only applies to three phase or Split
phase systems. One of the other

SP PRO inverters in the system has
shut down causing the rest of the
inverters to shut down. As soon as the
inverter with the fault recovers, all the
other inverters come back on.

Check to see which SP PRO
inverter is causing the
shutdown by checking its alarm
status via SP LINK or remote
communications. If using SP
LINK then check “Attention
required” box to determine
cause.

System - multi-phase
system fault forcing
shutdown Off

Above condition has cleared

System - multi-phase
system fault On

Only applies to three phase or Split
phase systems. There is a fault in the
inverter reporting this alert.

Check this inverter’s alarm
status via SP LINK or remote
communications. If using SP
LINK then check “Attention
required” box to determine
cause.

System - multi-phase
system fault Off

Above condition has cleared

System - Off Grid Unit
Application defaults
loaded

The user has initiated a “Load Defaults”
from the front panel of the inverter.

System - Permanent
Factory defaults loaded

Occurs when the settings become
corrupt and factory defaults need to
be loaded. Site settings will need to be
loaded back into the inverter.

If fault persists, contact your
installer.
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Alerts and attention

Meaning and diagnostic

Action

Configuration

required messages settings>
System - Power There has been a major disturbance An occasional fault of this
Module - Current Limit in the system and the hardware type is OK. Continuous faults
Shutdown protection has tripped. Inverter will indicate a system wiring fault
shutdown momentarily then come back | or a very poor AC source such
on as malfunctioning generator.
Contact your installer to
diagnose and remedy the
system fault
System - Power Above condition has cleared
Module - Current Limit
Shutdown cleared
System - Reset Normal Reset occurs at power up and For a persistent fault, contact
after firmware update (Reset buttons). your installer.
System - Sealed The user has initiated a “Load Defaults”
Battery Type defaults from the front panel of the inverter.
loaded
System - Service The user has initiated a “Load Defaults”
defaults loaded from the front panel of the inverter.
System - The connected generator has an Contact your installer or
Synchronisation Fail - unstable voltage or frequency and generator supplier to carry out
AC Source unsuitable the inverter cannot synchronise to it. a service on the generator or to
Generator needs repair or replacing. replace the faulty generator.
System - Above condition has cleared
Synchronisation Fail -
Cleared for retry
System - Synchronised | Inverter has shutdown from over Fault indicates a poor AC source | Service

Overload Shutdown

current when connected and
synchronised to the AC source.
Caused by a disturbance in the AC
source voltage or distorted AC source
voltage.

voltage waveform. Contact
your installer if continuous
faults persist to change the
Grid Quality setting in Service
Settings to Poor.

Settings> Grid
Quality

System - Synchronised
Overload Shutdown
cleared

Above condition has cleared

System - System
Scheduler defaults
loaded

Occurs when the settings become
corrupt and factory defaults need to
be loaded. Site settings will need to be
loaded back into the inverter.

If fault persists contact your
installer.

Unit - AC Source
Contactor Fault -
Contactor stuck closed

The AC source contactor has a fault
and has not opened when expected. If
an external contactor is installed then
there is a fault in this section.

Contact your installer to check
all the wiring and components
for the external AC contactor
and its configuration. If the
system does not have an
external AC source contactor
and if problem persists, your
inverter will need a service.
Contact Selectronic service at
http://www.selectronic.com.au/
service/

Unit - AC Source
Contactor Fault cleared
- was closed

Above condition has cleared
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required messages

Meaning and diagnostic

Action

Configuration
settings>

Unit - AC Source
Contactor Fault -
Contactor stuck closed
- Earth Neutral link not
present

The AC source contactor has a fault
and has not opened when expected.
This has also caused a EN fault. If
an external contactor is installed then
there is a fault in this section.

Contact your installer to check
all the wiring and components
for the external AC contactor
and its configuration. If the
system does not have an
external AC source contactor
and if problem persists, your
inverter will need a service.
Contact Selectronic service at
http://www.selectronic.com.au/
service/

Unit - AC Source
Contactor Fault cleared
- was closed - EN Link
not present

Above condition has cleared

Unit - AC Source
contactor fault - inverter
volts detected at AC
Source

There are AC volts from the inverter
output appearing on the AC source
terminals. Indicates either a fault in the
AC source contactor or a fault in the
system wiring.

Contact your installer to remove
all connections to the AC load
terminals. If Alert persists

then your inverter has a stuck
contactor and will need a
service. Contact Selectronic
service at http://www.selectronic.
com.au/service/

Unit - AC Source
contactor fault cleared

Above condition has cleared

Unit - Alarm Silence
button fault - button
stuck down

Stuck button on the front panel of the
inverter. If fault persists contact service

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Control PCA
Factory defaults loaded

The user has initiated a “Load Defaults”
from the front panel of the inverter.

Unit - Generator button
fault - button stuck
down

Stuck button on the front panel of the
inverter. If fault persists contact service

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Hi DC Voltage
Fault

Battery voltage has risen to an
abnormally high level. Normally caused
by a fault in the battery, the battery
wiring or the battery fusing.

Call installer to check for faulty
cells in the battery bank or

for poor battery connections
between cells and between
battery bank and SP PRO.

Unit - Hi DC Voltage
Fault cleared

Above condition has cleared

Unit - Instant Hi DC
Voltage Fault

Battery voltage has risen to an
abnormally high level. Normally caused
by a fault in the battery, the battery
wiring or the battery fusing.

Call installer to check for faulty
cells in the battery bank or

for poor battery connections
between cells and between
battery bank and SP PRO

Unit - Instant Hi DC
Voltage Fault cleared

Above condition has cleared

Unit - Instant Low DC
Voltage Fault

Battery voltage has dropped to an
abnormally low level. Normally caused
by a fault in the battery, the battery
wiring or the battery fusing.

Call installer to check for faulty
cells in the battery bank or

for poor battery connections
between cells and between
battery bank and SP PRO

Unit - Instant Low DC
Voltage Fault cleared

Above condition has cleared

Unit - Loading
Configuration Settings
has timed out - retrying

The configuration settings that were
sent from SP LINK have taken much
longer than expected. Try again

Check communications link from
SP LINK to SP PRO inverter. Try
the same process with a direct
USB connection.
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Meaning and diagnostic
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Unit - Output Mode
button fault - button
stuck down

Stuck button on the front panel of the
inverter. If fault persists contact service

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Power Module -
Current Limit Shutdown

Occurs after multiple power module
current limits. Inverter will stay
shutdown until a reset or power cycle
has been performed. Caused by
multiple disturbances in the system or
installation fault.

Check that the grid supply or
generator is stable. If problem
persists then contact your
installer to check the AC wiring
and the quality of either the grid
power or the generator supply.

Unit - Power Module -
Current Limit Shutdown
Cleared

Above condition has cleared

Unit - Power Module -
Low 14V Shutdown

Hardware Fault within the inverter.
Inverter will not run.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Power Module
- Low 14V Shutdown
cleared

Above condition has cleared

Unit - Power Module 1 -
Factory defaults loaded

Caused by hardware glitch. If event
persists then contact Service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Power Module 2 -
Factory defaults loaded

Caused by hardware glitch. If event
persists then contact Service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Power Supply
Shutdown

Hardware Fault within the inverter.
Inverter will not run.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Power Supply
Shutdown cleared

Above condition has cleared

Unit - Real Time Clock
- Did not interrupt

There is a fault in the inverter’'s Real
Time Clock. Inverter will need a
service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Real Time Clock
- Reading newer time

There is a fault in the inverter’s Real
Time Clock. Inverter will need a
service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Real Time Clock
- Reading older time

There is a fault in the inverter’s Real
Time Clock. Inverter will need a
service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Real Time Clock
- Reading same time

There is a fault in the inverter’s Real
Time Clock. Inverter will need a
service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Self Test Fault -
Auto Zero

Power up Self test fault. Inverter will
not start. Inverter hardware fault.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Self Test Fault
cleared - Auto Zero

Above condition has cleared

Unit - Self Test Fault -
Power Module

Inverter failed Power Up self test.
There is an inverter fault. Inverter will
not start

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Self Test Fault
cleared - Power
Module

Above condition has cleared

Unit - Self Test Fault -
Real Time Clock

There is a fault in the inverter’'s Real
Time Clock. Inverter will need a
service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Self Test Fault
cleared - Real Time
Clock

Above condition has cleared
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Unit - Transformer
Temp Fault - sensor
reading too high

There is a fault in the inverter’s internal
temperature reading. Inverter will need
a service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Transformer
Temp Fault cleared -
was too high

Above condition has cleared

Unit - Transformer
Temp Fault - sensor
reading too low

There is a fault in the inverter’s internal
temperature reading. Inverter will need
a service.

For persistent fault, contact
Selectronic service at http://
www.selectronic.com.au/service/

Unit - Transformer
Temp Fault cleared -
was too low

Above condition has cleared
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